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THE  TRAGEDY  OF  IGNORANCE. 


It  is  not  because  of  his  toils  that  I  lament  for  the  poor: 
we  must  all  toil  or  steal  (howsoever  we  name  our  stealing), 
which  is  worse;  no  faithful  workman  finds  his  task  a  pastime. 
The  poor  is  hungry  and  athirst;  but  for  him  also  there  is  food 
and  drink;  he  is  heavy-laden  and  weary;  but  for  him  also  the 
Heavens  send  Sleep,  and  of  the  deepest;  in  his  smoky  cribs  a 
clear  dewy  heaven  of  Rest  envelopes  him,  and  fitful  glitterings 
of  cloud-skirted  Dreams.  But  what  I  do  mourn  over  is,  that 
the  lamp  of  his  soul  should  go  out ;  that  no  ray  of  heavenly,  or 
even  of  earthly  knowledge  should  visit  him;  but  only  in  hag- 
gard darkness,  like  two  spectres.  Fear  and  Indignation  bear 
him  company.  Alas,  while  the  Body  stands  so  broad  and 
brawny,  must  the  soul  lie  blinded,  dwarfed,  stupified,  almost 
annihilated!  Alas,  was  this  too  a  Breath  of  God;  bestowed  in 
Heaven  but  on  earth  never  to  be  unfolded ! — That  there  should 
one  Man  die  ignorant  who  had  capacity  for  Knowledge,  this  I 
call  a  tragedy,  were  it  to  happen  more  than  twenty  times  in 
the  minute,  as  by  some  computations  it  does.  The  miserable 
fraction  of  Science  which  our  united  Mankind,  in  a  wide  Uni- 
verse of  Nescience,  has  acquired,  why  is  not  this,  with  all  dili- 
gence, imparted  to  all? — Carlyle  (Sartor  Resartus.) 


The  U.  T.  Farmer 
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THE  STATE  FAIR. 


The  third  fair  which  the  state  of  Tennessee  has  held  has  just  closed, 
and  it  was  a  success  in  every  particular.  The  State  Fair  is  growing  with 
each  years'  experience,  and  from  all  appearances,  Tennessee  will  in  a  few 
years  hold  a  fair  equal  to  the  great  Northern  and  Western  fairs.  En- 
thusiasjn  is  running  high  and  has  spread  throughout  the  state. 

The  most  prominent  feature  was  the  county  exhibits  of  farm  prod- 
ucts. The  first  prize  was  awarded  Franklin;  second  Williamson;  third 
Montgomery.  Shelby,  Knox,  Maury,  Kutherford  and  Giles  counties  had 
good  exhibits.  The  Canadian  government  had  an  excellent  display  of 
wheat,  oats,  barley,  potatoes,  turnips,  hay  etc.  This  was  to  advertise  the 
Canadian  land.  Some  excellent  specimens  of  corn,  apples,  peaches,  pears, 
grapes  and  watermelons,  were  shown  in  the  individual  exhibits.  Three 
good  private  farm  exhibits  were  made ;  the  first  prize  was  awarded  to  the 
Drane  and  Turnley  farm  of  Clarksville,  Montgomery  county. 

A  good  display  of  live  stock  was  made.  The  horses  played  a  promi- 
nent part  in  the  evening  shows  and  the  day  races.  Most  of  the  horses 
shown  were  of  the  roadster  class;  excellent  mules,  saddle  horses  and 
ponies  were  shown.  The  best  horses  shown  were  from  Tennessee. 
Many  fine  breeds  of  cattle  were  shown.  Several  herds  of  excellent  cattle 
were  shown  from  the  Northern  and  Western  states.  A  fair  exhibit  of 
hogs  and  sheep  were  on  hand,  and  were  praised  much  by  people  interested 
in  that  class  of  animals.  The  poultry  in  the  basement  of  the  Davidson 
County  Building  was  a  good  display  of  the  poultry  yards  of  this  state 
and  one  or  two  others.  Almost  every  known  breed  of  the  chicken  was  on 
exhibit,  several  breeds  of  turkeys,  geese,  ducks,  and  pigeons  were  shown. 
The  white  chickens  seemed  to  attract  most  attention. 

Every  kind  of  machinery  used  by  the  Tennessee  farmer  was  on 
exhibit.  The  International  Harvester  Company  led  in  this  exhibit,  that 
is  it  had  the  largest  and  best  arranged  exhibit.  The  farmer  is  to  deter- 
mine the  quality.  The  J.  I.  Case  Threshing  Machine  Comlpany  were  doing 
some  stunts  with  its  reputable  machinery.  The  most  attractive  one  was 
to  climb  a  forty-five  per  cent,  incline  with  a  traction  engine,  stopping  it 
at  any  point  on  the  incline  and  then  completing  the  climb  after  a  pause 
of  a  few  seconds.  Many  Nashville  firms  had  good  exhibits  on  the 
grounds.     These  exhibits  were  of  great  value  to  the  farmer,  for  he  could 
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see  how  every  type  of  machine  worked  and  also  see  the  different  manu- 
factnver's  classes,  and  thereby  select  the  machine  best  suited  for  his 
work.     ]\ranr  pieces  of  machinery  were  sold  on  the  o-round. 

The  AYomans"  Building-  contained  a  fine  exhibit  of  the  handy  w^ork 
of  many  indnstrions  Tennessee  women  and  girls.  The  children  had  a 
o'ood  exhibit.  This  early  training  will  prepare  the  coming  generation  to 
compete  with  any  state  in  holding  fail's.  ^Inch  interest  was  shown  in 
the  childrens'  exhibit.  The  model  dairy  was  cjuite  a  feature.  The  cows 
were  milked  by  machinery,  and  the  cream  separated  by  the  latest  and 
b'^st  separators,  butter  was  made  and  prepared  for  market  by  miachinery 
before  the  eyes  of  the  people. 

The  little  experimental  farm  Avas  not  overlooked,  and  miany  compli- 
ments were  pass(\l  by  people  interested.  It  showed  crops  of  different 
classes  nndei"  different  methods  of  cultivation ;  this  gave  the  farmer  the 
advantage  of  seeing  an  experimental  farm  with  his  own  eyes,  and  w^ill 
tend  to  interest  him  in  experimental  work. 

Last  but  not  least  was  the  side  shows  with  their  horns,  drums,  whistles 
and  everything  else  that  would  make  a  noise,  even  the  merry-go-round. 
Acrobats  gave  free  performances  in  front  of  the  grand  stand  during  the 
day,  fireworks  furnished  entertainment  in  the  evening.  The  Weber  band 
al'jo  contributed  to  the  entertainment. 

On  a  whole  the  fair  was  complete ;  it  was  both  instructive  and  enter- 
taining. The  only  trouble  was  the  accommodations  were  too  small  for 
the  crow^d.  The  managers  are  considering  the  enlargement  of  the  grounds 
and  buildings.  We  all  hope  to  see  the  next  fair  bigger  and  better  than 
the  last.— D.  C.  Parman  '11. 


THE  RELATION  OF  MOISTURE  TO  PLANT  FOOD  SUPPLY. 


There  is  not  another  matter  of  equal  importance  in  increasing  the 
productiveness  of  our  soils  and  to  progressive  and  successful  agricul- 
ture in  general,  that  is  so  completely  disregarded  as  the  matter  of  soil 
moisture.  The  amiount  of  water  in  a  soil  and  the  rate  of  its  circulation 
are  the  most  important  factors  in  determining  the  growth  and  develop- 
ment of  plants  and  the  art  of  cultivation  and  manuring  must  be  based  on 
the  ]-)ossible  control  of  this  moisture.  Water  is  the  most  in^portant  ma- 
terial a  plant  derives  from  the  soil  for  it  is  not  only  the  largest  constitu- 
ent of  the  plant  ti.ssue  but  is  also  the  medium  which  conducts  the  other 
iiiatci-ials  to  jhc  ]i1;i(m'  of  thcii'  maniifaeture  into  cell  structures,  the  leaves, 
mid  111  I '11  that  i)art  of  the  water  no  longer  required  passes  off  into  the 
ail'  ])}■  li-anspiration.  I  feel  perfectly  safe  in  asserting  that  the  average 
farmer,  certainly  all  lidow  the  average,  in  our  Southern  country  are 
laboring  today  under  the  impression  that  if  th(^  mineral  plant  food  ele- 
ments were  plentiful  enough  in  a  soil,  a  crop  of  unlimited  proportions 
might  be  produced.     As  a  matter  of  fact  Ave  knoAV  that  certain  mineral 
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elements  are  absolutely  necessary  to  a  plant's  development  and  the 
quantity  of  these  in  all  available  form  limits  the  yield  of  a  crop  provided 
other  conditions  are  right.  But  unless  there  is  present  in  the  soil,  the 
optinnim  supply  of  moisture,  the  most  advantageous  use  of  these  elements 
will  not  result  and  the  productiveness  of  the  crop  will  vary  in  propor- 
tion to  the  amiount  of  water  present.  For  plants  can  take  up  their  food 
only  in  very  dilute  solution  and  besides  the  elements  in  the  soil  are  ren- 
dered available  only  by  the  action  of  water  upon  them.  In  the  manu- 
facture of  nitrates  from  the  unavailable  forms  of  nitrogen  moisture  must 
be  present  and  green  crops  when  turned  under  for  soiling  purposes  are 
rendered  available  onl}^  when  broken  down  and  decomposed  by  the  action 
of  water.  The  actions  of  roots  upon  a  smooth  marble  surface  in  the  pres- 
ence of  moisture  also  shows  that  with  moisture  present  they  are  able  to 
set  free  a  part  of  the  food  necessary'  to  their  growth.  I  believe  that  we 
have  in  reality  but  few  soils  that  would  not  produce  reasonably  good 
crops  if  saturated  sufficiently  witb  water  to  unlock  the  mineral  elements 
they  contain  and  convert  them  into  an  available  form.  Look,  for  in- 
stance at  the  great  sandy  deserts  of  the  West  which  by  modern  irriga- 
tion methods  have  been  converted  into  veritable  gardens.  They  were 
well  supplied  with  plant  food  but  not  in  the  fornn  which  a  plant  must 
have  it  and  it  is  a  well  known  fact  that  commercial  fertilizers  when 
placed  in  the  ground  in  dry  seasons  remain  there  unaltered  and  of  no 
value  to  the  plants  unless  acted  upon  by  water. 

The  amount  of  Avater  required  can  only  be  realized  when  we  appre- 
hend the  large  part  of  the  plant  structure  that  is  composed  of  water  and 
that  even  this  is  but  a  fraction  of  the  amount  required  in  its  development. 
The  quantity  of  water  in  the  structure  of  plants  varies  from  60  to  98  per 
cent,  of  their  weight  and  besides  this  during  the  growth  period  there  is 
a  constant  giving  off  of  moisture  by  the  leaves  which  must  be  made  good 
by  the  roots. 

It  has  been  determined  by  extended  observations  that  almost  any  one 
of  the  cultured  crops  withdraws  from  the  soil  from  300  to  500  tons  of 
water  for  each  ton  of  dry  matter  produced.  By  careful  experiments  at 
the  Wisconsin  Station  it  has  been  determined  that  for  oats,  522.4  tons  of 
water  are  required  for  each  ton  of  dry  matter  and  for  corn  233.9  tons  for 
each  ton  of  dry  matter,  hence  in  the  production  of  a  good  crop  of  either 
of  these  an  enormous  quantity  of  water  is  used.  Investigations  with 
wheat  also  showed  that  12  inches  of  effective  rain  during  the  growing 
season,  starting  with  the  soil  in  good  condition  should  enable  a  yield  of 
40  bu.  per  acre.  lu  Tennessee  we  have  an  average  of  20  inches  of  rain 
fall  during  the  growing  season  but  under  average  conditions  today  a 
large  per  cent,  of  this  is  lost  by  surface  drainage  and  by  evaporation.  In 
Kansas  20  in.  of  rainfall  will  produce  a  good  crop  but  there  the  country 
is  so  much  more  level  than  ours  that  we  can  never  hope  to  retain  so  large 
a  per  cent,  for  a  crop  as  they  can.  Still  we  should  be  able  to  conserve 
much  more  than  we  do,  enough  even  to  increase  the  yield  of  a  crop  two 
or  three  fold.— R.  M.  Murphy,  '11. 
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WHEAT  AS  AFFECTED  BY  CLIMATE. 


Wheat  is  affected  in  two  ways  by  climate.  If  it  is  planted,  under 
unfavorable  climatic  conditions,  the  yield  will  be  small  and  the  wheat  will 
be  of  an  inferior  quality;  that  is,  it  is  affected  in  (1)  quantity  and  (2) 
quality. 

Quantity  of  Wheat  as  Affected  by  Climate. 

For  four  years  the  Tennessee  Experiment  Station  planted  fortj'- 
eig'ht  different  varieties  of  wheat,  and  it  was  found  that  the  diff'erence  in 
yield  was  very  marked,  varying  from  27.50  bushels  per  acre  in  one  va- 
riety to  37.23  bushels  per  acre  in  another.  This  variation  shows  that 
the  climate  of  Tennessee  is  not  equally  suited  to  all  varieties,  for  some 
of  these  that  gave  so  mall  a  yield  in  Tennessee  are  in  other  sections  heavy 
yielders.  It  is  seen  from  this  that,  though  a  variety  may  be  the  standard 
in  one  section,  if  it  is  taken  into  another  section  it  may  become  a  very 
inferior  yielder.  It  is  very  important,  then,  to  know  what  varieties  are 
adapted  to  the  climate  of  your  state  and  not  take  a  variety  that  is  reputed 
a  heavy  yielder  but  does  the  yielding  in  some  section  of  different  climatic 
conditions  than  your  own.  The  Experiment  Station  found  the  Pool  wheat 
to  have  the  highest  yield  per  acre,  which  was  37.23  bushels.  The  Niger, 
the  Fulcaster  and  the  Mediterranean  were  among  the  next  yielders, 
giving  36.77,  36.25,  and  36.18  bushels  per  acre  respectively.  These  va- 
rieties are  perhaps  the  best  adapted  to  Tennessee. 

Quality  of  Wheat  as  Affected  by  Climate. 

The  effect  upon  the  qualit.y  of  the  wheat  is  not  so  easily  seen  as  is 
the  effect  upon  the  quantity,  but  the  results  obtained  by  the  Experiment 
Station  show  very  plainly  that  the  climatic  conditions  under  which  wheat 
is  grown  have  much  to  do  with  the  cjuality  of  the  flour  obtained  from 
that  wheat.  In  their  experiments  it  was  found  that  the  flour  from  the 
wheat  grown  in  1900  and  1902  was  high  in  protein,  making  it  a  very 
fine  flour,  while  that  made  from  wheat  grown  in  1901  and  1903  was  low 
in  protein  and  therefore  of  poorer  quality.  To  prove  that  the  climate 
was  the  cause  of  this,  it  will  be  noticed  that  the  conditions  in  1900  and 
1902  were  almost  the  same,  1901  and  1903  almost  the  same,  and  that 
1900  and  1902  were  just  the  opposite  of  1901  and  1903.  That  is,  the 
same  conditions  gave  the  same  qualities  and  opposite  conditions  gave 
opposite  qualities. 

The  difference  in  qualitj^  in  those  years  is  further  explained  in  this 
way:  A  wheat  high  in  starch  and  low  in  protein  makes  a  poor  flour. 
Since  the  grain  gets  all  its  starch  during  the  ripening  period,  if  this 
period  is  prolonged  by  a  large  amount  of  water  in  the  soil  and  a  cool 
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temperature,  the  grain  will  have  more  time  to  get  starch  and  will  there- 
fore be  superfluous  in  it  and  will  make  a  poor  flour.  This  was  the  condi- 
tion in  1901  and  1903.  A  large  amount  of  rain  fell  before  and  during 
the  ripening  period  and  the  temperature  was  also  rather  low,  both  to- 
gether causing  a  long  ripening  period.  This  caused  a  large  percent  of 
starch  in  the  grain  and  therefore  the  low  quality  of  flour  obtained  from 
the  wheat  grown  in  these  years.  The  conditions  in  1900  and  1902  were 
unfavorable  for  a  large  starch  percentage,  the  ripening  period  being 
shortened  by  drouth  and  heat,  thus  not  giving  the  plant  enough  time  to 
fill  the  seed  with  starch.  This  deficiency  in  starch  raised  the  percent  of 
protein  and  so  raised  the  quality  of  the  flour. 

It  is  seen  then  that  the  climate  has  a  great  deal  to  do  with  the  quality 
of  wheat,  a  rather  dry,  hot  ripening  period  being  the  best.  Since  this 
is  usually  the  case  in  Tennessee,  it  follows  that  this  State  is  one  of  the 
best  sections  for  wheat  high  in  protein. 

Connie  Haenseler,  Tyner  School. 


PERSONALS. 


The  beginning  of  this  year  finds  the  agricultural  students  located 
in  the  new  Morrill  Hall,  their  new  home  of  which  thej^  should  be  and  are 
justly  proud. 

All  of  last  year's  students  have  returned  with  the  exception  of  Word, 
Thetford,  Henders,  Shofner,  Rand  and  Jackson  of  the  '09  class,  Landess 
aud  Wilson  of  the  '10  class. 

L.  R.  Neel  '07,  has  accepted  a  fellowship  in  agriculture  and  will  be 
with  us  during  this  j^ear.  Many  of  the  old  students  remember  Mr.  Neel 
from  his  reputation  as  a  student  and  gentleman  and  welcome  him  back. 

Practically  all  the  old  men  spent  their  vacation  on  the  farm  mak- 
ing application  of  what  they  had  learned  and  gaining  experience  and 
muscle.     They  return  full  of  vigor  and  enthusiasm. 

There  are  more  new  students  enrolled  in  the  agricultural  course  this 
year  than  have  been  in  any  previous  year  of  the  University's  history. 
This  indicates  an  increased  interest  in  the  education  of  our  future  farmers 
and  bids  fair  to  give  us  the  most  successful  year  we  have  ever  enjoyed. 

Prof.  Mooers,  Keft'er  and  Quereau,  attended  the  State  Fair  at  Nash- 
ville last  week. 

The  first  ineeting  of  the  Agricultural  Club  for  this  year  was  held  in 
the  new  club  room  in  JMorrill  Hall  Tuesday  evening  at  7:80  o'clock. 
The  attendance  was  good,  the  junv  men  wcve  warmly  welcomed,  addresses 
were  made  by  the  old  members  ])resent,  and  plans  were  discussed  foi- 
making  this  years'  work  the  most  profitable  and  enjoyable  ever. 


U.   T.   FARMER. 
AGRICULTURAL  EDUCATION. 


Apiculture  in  the  High  School. 


III.     Manag-ement  of  Agricultural  Literature. 


Nature  of  the  Problem. 

Whoever  has  been  on  the  mailing  list  of  the  Agricultural  Depart- 
ment and  of  the  various  experiment  stations  will  know  the  confusion 
into  which  his  tables  and  shelves  soon  come  in  his  desire  to  preserve  the 
hastily  scanned  tide  of  bulletins  which  come  pouring  in  from  fifty  or 
more  points  of  the  compass. 

A  carefully  prepared  bulletin  containing,  as  they  often  do,  a  high 
degree  of  scientific  skill  as  well  as  months  of  patient  labor  in  its  prepa- 
ration is,  aside  from  its  intrinsic  merit,  an  object  deserving  of  the  great- 
est respect.  But  the  necessity  which  condemns  a  large  share  of  them 
"to  be  burned  by  the  common  hangman"  is  responsible  for  a  bad  habit 
which  one  may  acquire  of  hardening  his  heart  against  the  undiscovered 
merits  of  Avhat  may  be  a  real  treasure  which  unlicensed  printing  and 
the  franking  privilege  throw  at  his  head. 

The  value  of  agricultural  bulletins  has  heretofore  been  chiefly  as  a 
means  of  communication  between  distant  investigators  and  as  a  store- 
house of  the  science.  Little  of  the  practical  science  is  as  yet  in  the 
text  book  form  and  what  there  is  was  taken  mainly  from  bulletins,  ^e 
who  would  have  the  best  and  cheapest  information  and  he  who  would 
be  at  the  forefront  of  agricultural  progress  will  find  it  expedient  to  judge 
carefully  before  rejecting  anything.  The  problem  is  easy  for  the  speci- 
alist and  there  is  no  problem  at  all  for  such  institutions  as  have  ample 
library  space  for  all  agricultural  bulletins  nor  for  the  large  class  who 
receive  but  have  no  use  for  any  of  them.  But  those  to  whom  this  article 
is  specially  addressed — schools  with  libraries  whose  scope  is  general  but 
Avhose  space  is  limited — may  find  it  necessary  to  delve  deeper  than  the 
title  page  before  passing  upon  the  value  of  an  agricultural  bulletin  with 
anything  like  justice. 

The  point  of  view  having  been  betrayed  it  may  as  well  be  said  inci- 
dentally that  every  county  should  maintain  a  high  school  where  (in 
addition  to  regular  agricultural  instruction)  the  following  or  some  similar 
system  of  receiving,  preserving  and  using  the  Farmers'  Bulletins  of  the 
Department  of  Agriculture  at  Washington  and  the  bulletins  and  circu- 
lars of  its  own  state  experiment  station  as  well  as  the  most  appropriate, 
of  neighboring  states  is  practiced.  Such  literature  and  often  well  bound 
volumes  of  annual  reports  may  be  had  for  the  mere  asking.  The  one 
whose  business  it  may  be  to  receive  and  preserve  in  accessible  form  this 
heterogeneous  mass  in   a  form  for   convenient  reference   will  need  the 
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experience  of  some  one  who  has  had  to  consider  this  problem  and  assum- 
ing that  the  reader  has  had  little  if  any,  the  writer  will  proceed  to  set 
forth  a  plan  borrowed  from  various  sources  modified  to  suit  the  needs 
of  the  case  and  tested  by  some  experience. 

In  seeking-  for  a  basis  of  classification— a  general  law  running 
throughout  the  subject— one  may  easily  overlook  the  very  patent  fact 
that  bulletins  are  fortunately  all  of  about  the  same  dimensions.  lAnd 
this  physical  unity  is  the  best  one  to  consider  in  arranging  them  on  the 
shelf.  For  this  purpose  boxes  should  be  provided  as  shown  in  the  ac- 
companying figures. 
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Fig  1 

The  Box. 

The  material  used  in  making  a  box  consists  of  what  book  binders 
know  as  No.  20  binding  board  which  comes  in  sheets  26x38  inches  one 
of  which  will  cut  four  sheets  of  the  desired  size  17^x10^  inches.  As  the 
material  is  very  dense  and  tough  it  should  be  cut  in  the  bindery  where 
purchased.  Such  material  should  cost  not  to  exceed  5c.  per  box.  The 
top  and  bottom  of  each  box  consist  of  poplar  or  soft  pine  strips  each 
:i0^x24xf  inches  planed  and  sandpapered.  To  bend  the  board  around 
these  strips  it  should  be  cut  half  through  its  thickness  on  the  ]iaralh'l 
lines  2\  inches  apart  shown  running  across  the  center  of  each  board. 
The  board  is  bent  with  the  cut  side  out  and  secured  to  the  strips  with 
small  f  inch  wire  nails  with  flat  heads.  The  gaping  wounds  a1  the 
corner  of  the  box  are  healed  by  sti-ips  of  dai-lc  passe  partout.     Labels 
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for  the  general  and  serial  titles  may  be  typewritten  on  light  weight 
cardboard  using  different  shades  for  different  series  of  the  latter.  The 
bottom  label — the  box  number — is  cut  from  a  calendar  page. 

Such  a  box  when  completed  will  hold  thirty-three  Farmers'  Bulletins 
three  boxes  holding  a  hundred  and  this  size  will  be  found  a  good  com- 
promise of  economy,  convenience,  and  taste.  The  bulletins,  arranged 
in  serial  order  are  wrapped  over  sides  and  loose  edges  with  a  piece  of 
manila  before  shoving  into  the  box. 

Mr.  F.  H.  Broome,  Secy,  of  the  Tennessee  Experiment  Station,  recom- 
mends for  general  library  use  a  box  similar,  but  open  only  at  the  top  and 
with  one  of  the  upper  corners  cut  off  to  expose  enough  of  the  contents 
to  grasp  for  lifting  out.  This  type  does  not  simulate  a  bound  volume 
nor  protect  from  dust  so  well  for  use  in  open  shelves  as  the  one  recom- 
mended but  is  more  convenient. 


Indexing. 

■Without  some  convenient  and  accurate  means  of  going  direct  to 
the  desired  information  a  collection  of  four  or  five  hundred  agricultural 
bulletins  would  be  of  little  value  for  school  or  practical  use.  The 
valuable  fact  or  process  may  be  almost  as  inaccessible  when  needed  as 
the  proverbial  "needle  in  a  haystack."  This  makes  necessary  some 
system  of  indexing  and  at  this  point  a  diversion  will  be  made  to  discuss 
the  subject  before  making  recommendations. 

Among  the  plans  that  have  been  proposed  for  the  classification  of 
agricultural  clippings  and  bulletins  it  is  quite  common  to  see  recom- 
mended a  system  of  boxes  similar  to  the  foregoing  but  with  subject 
labels  such  as  Horses,  Spraying,  Foods,  Dairying,  Fertilizers,  Veterinary, 
etc.,  pasted  on  the  exposed  back,  the  purpose  being  to  put  into  the  ap- 
propriate box  all  literature  coming  under  such  heads.  An  illustration 
of  such  system  is  one  described  in  the  Breeders'  Gazette  of  Nov.  13, 
1907.  The  limitations  of  this  method  will  be  apparent  to  one  who  is 
familiar  with  that  kind  of  bulletins  of  which  a  certain  one  on  tomatoes 
is  typical  and  which  is  found  to  treat  more  or  less  of  the  following  other 
subjects;  soils,  fertilizers,  plant  diseases,  food,  tillage,  and  insects. 
When  one  considers  such  extreme  examples  as  "A  Successful  Hog  and 
Seed  Corn  Farm,"  it  is  apparent  that  to  file  such  bulletin  in  the  "Hog" 
box  is  to  lose  it  from  the  "Corn"  and  the  half  dozen  other  boxes  which 
may  have  nearly  as  good  claims  to  it.  And  when  one  considers  those 
special  Farmers'  Bulletins  which  periodically  appear  in  the  series  con- 
taining synopses  of  experiment  station  work  gleaned  from  a  dozen  states 
on  as  many  or  more  distinct  topics  the  insufficiency  is  all  the  more  strik- 
ing. To  be  consistent  one  must  have  duplicates  in  a  number  of  different 
boxes.     Therefore  while  the  simplicity  of  the  system  may  recommend  it 
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for  farmers'  use  high  schools  and  college  students  should  adopt  a  more 
perfect  one  for  their  more  exacting  demands. 

Since  therefore  bulletins  cannot  be  grouped  topically  the  only  sys- 
tematic plan  is  to  group  them  serially  with  a  separate  index  of  some 
kind  under  the  appropriate  division  of  which  any  bulletin  may  be  re- 
corded by  its  title  and  serial  number  as  many  tim'es  as  it  includes  dis- 
tinct topics.  This  brings  up  for  consideration  the  system  of  classifying 
the  general  subject  Agriculture  into  its  constituent  departments  or  sub- 
heads. 

The  Dewey  decimal  system  of  library  classification  contains  under 
the  general  heading  600  (useful  Arts)  the  sub-heads  630  Agriculture 
which  has  been  still  further  expanded  agreeable  to  the  Dewey  plan. 
But  while  this  system  includes  a  separate  index  it  has  inherent  peculiari- 
ties which  unfit  it  for  our  use.  Among  these  is  its  plan  of  shelving  litera- 
ture in  an  order  agreeable  to  subject  matter  which  is  open  to  the  same 
objection  as  the  box  labeling  system.  While  it  is  never  used  for  index- 
ing bulletins  even  in  general  libraries  where  the  Dewey  system  prevails 
yet  the  contents  of  many  bound  volumes  of  annual  reports  or  association 
meetings  including  a  great  variety  of  the  best  scientific  papers  are 
hopelessly  lost  while  the  book  has  one  fixed  position  on  the  shelf  corres- 
ponding to  the  single  label  on  its  back.  Much  might  also  be  said  about 
the  inconsistency  of  a  system  which  must  provide  for  such  subjects  as 
Cement,  Mortar  and  Concrete;  Industrial  Alcohol;  Tuberculosis;  The 
Gypsy  Moth:  the  liawn ;  etc. — all  recent  bulletins — under  the  agricul- 
tural head  when  there  are  distinct  subject  heads  for  each  provided  in 
other  unrelated  departments  of  that  system.  In  L'act  the  difficulty  is  too 
deep  seated  to  permit  a  scientific  classification  on  purely  theoretical 
grounds  of  a  living  subject  in  process  of  evolution  and  the  very  apparent 
tendency  of  the  literature  is  to  unfit  it  miore  and  more  for  such  classifi- 
cation, as  agriculture  is  not  simply  a  science  or  a  useful  art  but  a  mode 
of  life  that  does  not  lend  itself  to  such  arbitrary  dissection. 

A  system  of  classification  of  agricultural  literature  has  been  devel- 
oped in  the  Office  of  Experiment  Stations  under  conditions  favorable 
to  the  present  and  prospective  needs  of  agriculture.  This  office  has 
been  compelled  for  the  past  twenty  years  to  consider  for  its  own  uses 
just  the  problem  here  discussed,  and  the  result  is  a  decimal  system  of 
classification  under  thirteen  heads  instead  of  the  nine  which  the  Dewey 
system  requires.  The  system  is  used  in  all  public  libraries  where  bulle- 
tins are  preserved.  A  key  to  the  system  is  issued  as  circular  No.  23 
Office  of  Experiment  Stations.  The  accompanying  key  is  condensed 
to  about  one-sixth  the  original  length  in  which  form  the  writer  uses  and 
recommends  it  for  high  schools.  The  changes  from  the  original  consist 
of  substitution  of  "Agricultural  Education''  for  "12,  Statistics  of  the 
Stations"  and  the  development  of  "13,  Miscellaneous"  into  "Agricul- 
tural Economics,"  the  omission  of  all  fractional  subdivisions  under  all 
integral  headings  excepting  Nos.  5,  6,  and  7  and  a  general  abbreviation 
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Condensed  Key  to  Index  of  Agricultural  Bulletins  and  Circulars. 

1.  General  Sciences - ^.. 

2.  Air  and  Water ;  purity 

3.  Soils:  composition,  classification,  tillage,  improvement  

4.  Fertilizers;  sources,  composition,  use,  experiments 

5.01     Plants;  physiology,  general,  medicinal,  improvement  

.14  Field  Crops:   Commercial;   cereals,  fibers,  sugar,  tobacco 

.18  Secondary;  grass,  hay,  forage,  silage  catch  

.21         Horticulture;  vegetables,  melons  

.22  Fruit,  nuts : 

.26  Flowers;    greenhouses,   landscape   

.3  Forestry , 

.4  Seeds  

.5  Weeds  

.6  Diseases ;  remedies 

6.1       Foods ;  composition,  nutritive  value 

.3  Preparation,  use,  accessories,  beverages,  adulteration 

.7  Preservation .._ 

7.1       Animals;  physiology,  general,  wild,  improvement 

.3  Production;  stock,  fowls,  fish,  invertebrates,  rations 

.4  Diseases;  veterinary  , 

8.  Entomology;  beneficial,  injurious,  repression  

9.  Dairying;  milk  and  its  products  

10.  Technology;  manufacturing  (not  farm  processes) 

11.  Agricultural  Engineering;  materials,  fuel,  power,  irrigation, 

drainage,    implements,    devices,    roads,    bridges,   fences, 
buildings 

12.  AgricuJitural   Education;    courses,    methods,    equipment 

13. 


Pages 

of 
Space 

1 
1 
4 

"7 
2 
8 
6 
7 
7 
2 
2 
5 
2 
5 
6 
5 
4 
2 
11 
4 
7 
4 
2 

6 
3 


Economics;   general  statistics,    rural,  home,  hygienic,  social, 
comparative    agriculture    


U.    T.    FARMER. 


13 


of  the  latter.  Necessarily  in  abbreviating  many  fractions  were  dropped, 
their  subject  heads  being  thrown  back  into  the  next  preceding  number. 
Thus  5.22,  as  shown  here  includes  all  included  under  5.22,  5.23,  5.2-4,  and 
5.25,  of  the  complete  system.  In  deciding  on  the  elimination  of  certain 
numbers  and  the  incorporation  of  their  contents  under  other  numbers 
the  following  rules  were  regarded :  only  adjacent  groups  were  com- 
bined; only  closely  related  subjects  were  combined;  the  amount  of  liter- 
ature on  a  subject  partly  determined  the  practicability  of  combining 
it  with  another — the  less  the  amount  the  better  the  reason  for  combin- 
ing. In  a  few  cases  a  careful  consideration  of  all  the  literature  showed 
the  necessity  of  interpolating  in  a  few  cases  as  5.01  and  5.18  which  do  not 
appear  in  the  original  system.  With  these  alterations  the  original  was 
preserved,  so  that  familiarity  with  one  is  of  value  in  using  either. 

In  application  of  the  system  the  bulletin  or  other  unindexed  pam- 
phlet, is  scanned  and  on- the  front  cover  are  written  Arabic  numerals 
corresponding  to  such  of  the  twenty-six  topics  of  the  key  as  are  found 
treated  inside.  Thus  Farmer's  Bulletin  129  "Sweet  Potatoes"  should 
be  labeled  5.21,  5.6,  6.1.  6.3  and  8.  because  in  addition  to  its  title  it 
treats  of  plant  diseases,  nutritive  value,  preparation  and  use,  and  in- 
jurious insects. 


.4-     Fertilizers;   sources,  composit ion, uee, experiments. 
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Fig  2 

The  index  shoAvn  in  Fig.  2  is  made  of  a  well  bound  blank  book 
7^  X  9^  inches,  containing  120  pages  with  25  lines  to  the  page  and 
with  the  twenty-six  subject  headings  so  entered  as  to  divide  the  contents 
into  as  many  parts,  each  proportional  in  space  to  the  number  of  entries 
that  are  to  be  made  under  it.  Then  taking  the  bulletins  in  serial  order 
enter  each  title  and  serial  number  under  all  the  subject  headings  ti'eated 
in  it  as  indicated  on  the  covei-.  A  sample  page  of  the  index  is  slunvii 
which  also  shoM^s  the  numerical  marginal  labels.  With  1  he  ae- 
companying  key  pasted  inside  the  front  cover,  on  opening  Hi,,  index  Ix.lli 
the  key  and  the  marginal  laliels  will  be  exposed  to  view.      Ii  will  he  noted 
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that  only  integers  are  shown  on  the  margin.al  thnnib  labels,  such  mixed 
numerals  as  5.21  coming  between  the  5  and  6  labels.  This  gives  13  margi- 
nal numbers  though  there  are  26  subdivisions  of  the  index.  Fig  2  shows 
how  to  cut  the  leaf  margins  and  where  to  paste  the  numerals  which  are 
cut  from  a  calendar  leaf. 

Owing  to  the  overlapping  of  such  subjects  as  "field  crops"  and 
"horticulture"  it  may  be  necessary  to  index  the  same  matter  under  two 
subject  headings.  In  case  of  doubt  a  safe  rule  for  the  inexperienced  is 
to  make  the  entry  under  the  several  probable  headings. 

A  pigeon  hole  card  index  system  has  been  used  by  the  writer  and 
while  more  elastic  than  the  blank  book  method  is,  on  the  whole,  decidedly 
less  desirable  provided  the  book  index  be  sufficiently  large  and  the 
space  equitably  apportioned  under  the  several  heads.  Experience  has 
shown  that  the  book  described  is  ample  for  the  purpose  if  it  be  appor- 
tioned as  indicated  on  the  right  hand  margin  of  the  key.  This  apportion- 
ment is  based  on  the  first  300  numbers  of  the  Farmers'  Bulletins.  After 
one  series  of  bulletins  has  been  indexed  down  to  some  convenient  recent 
date  others  in  turn  are  entered  until  every  pamphlet  considered  worth 
the  space  is  recorded  and  boxed. 


The  Case. 


Having  been  properly  indexed  and  boxed  a  home  for  this  literature 
is  next  to  be  provided.  The  accompanying  illustration  (Fig.  3)  shows 
a  case  sufficient  for  the  agricultural  library  and  museum.  It  can  be 
made  of  pine  without  doors  for  9  or  10  dollars  and  of  oak  for  about  11 
dollars.  Doors  as  shown  with  glass  panels  double  the  cost.  The  writer 
has  had  materials  for  such  a  case  made  at  a  planing  mill  without  mortis- 
ing and  with  tongue  and  groove  (ceiling)  back  and  shipped  to  destina- 
tion where  it  is  easily  set  up  and  stained  with  a  dull  walnut  stain  by 
pupils  of  a  little  manuel  skill. 

This  case  provides  ample  room  for  the  boxes  on  one  shelf  leaving 
the  bottom  shelf  for  an  agricultural  museum  of  minerals,  soils,  fertilizers, 
feeds,  seeds,  herbarium,  and  insects.  The  top  shelf  is  for  the  accompany- 
ing list  of  recommended  agricultural  reference  books  and  the  second 
shelf  for  yearbooks  and  reports.  The  index  to  the  bulletins  should  be 
kept  in  the  shelf  with  them  and  contain  a  record  of  all  the  literature  on 
that  shelf.  Bound  volumes  having  indexes  should  not  be  indexed  in 
this  svstem. 
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Fig  3 


Assignments  on  agricultural  topics  may  be  made  by  the  teacher  and 
the  index  should  enable  the  pupils  to  find  the  latest  and  most  practical 
information  on  the  subject.  AVhatever  such  a  collection  properly  indexed 
may  lack  of  being  a  complete  encyeloj^edia  of  agricultural  science  and 
practice  is  a  defect  that  time  will  speedily  make  good.  A  blaidc  card 
should  be  inserted  in  each  box  on  which  to  record  names  and  dates  of 
loan  and  return. 
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Text  and  reference  books  in  agriculture  and  related  sciences  suitable  for 

high  school  library. 


Elementary  Agricultiire. 

Soule,  A.  ]\I.  and  Turpin,  E.  L. — "  AgTieulture,  its  Fundamental 
Principles."     (B.  F.  Johnson  Pub.  Co.,  Eiehmond,  320  pages,  $.75.) 

Davis,  C.  W.— "Rural  School  Agriculture."  (Orange  Judd  Co.,  N. 
Y.,  267  pages,  $1.00.) 

High  School  Agriculture. 

Stevenson,  W.  H.  and  Schaub,  I.  0. — '"Soil  Physics  Laboratory 
Guide."     (Orange  Judd  Co.,  N.  Y.,  100  pages,  $.50.) 

Vivian.  A. — "First  Principles  of  Soil  Fertility."  (Orange  Judd  Co., 
N.  Y.,  265  pages,  $1.00.) 

Smith.  H.  R. — "Profitable  Feeding."  (University  Pub.  Co.,  Lincoln, 
413  pages,  $1.50.) 

Craig,  J.  A. — "Judging  Live  Stock."  (Published  by  the  author, 
Des  Moines,  187  pages,  $1.50.) 

Van  Norman,  H.  E. — "First  Lessons  in  Dairying."  (Orange  Judd 
Co.,  N.  Y.,  95  pages,  $.50.) 

Conn,  W.  H. — "Bacteria.  Yeasts,  and  ]\lolds  in  the  Home."  (Ginn 
and  Co.,  Boston,  293  pages,  $1.00.) 

Spillmian,  W.  T. — "Farm  Grasses  of  the  United  States."  (Orange 
Judd  Co.,  N.  Y.,  250  pages,  $1.00.) 

Hunt,  T.  F.— "Cereals  in  America."  (Orange  Judd  Co.,  N.  Y.,  421 
pages,  $1.75.) 

Hunt,  T.  F. — "Forage  and  Fibre  Crops  in  America."  (Orange  Judd 
Co.,  N.  Y.,  428  pages,  $1.75.) 

Advanced  Agriculture. 

King,  F.  H.— "Physics  of  Agriculture."  (Published  by  the  author, 
Madison,  604  pages,  $1.75.) 

King,  F.  H.— "The  Soil."  (Macmillan  and  Co.,  N.  Y.,  303  pages, 
$.75.) 

Bailey,  L.  H.— "Horticulturist's  Rule  Book."  (Macmillan  and.  Co., 
312  pages.  $.75.) 

Bailey.  L.  H.— "Nursery  Book."  (Macmillan  and  Co.,  N.  Y.,  365 
pages.  $1.00.) 

Bailey,  L.  H.— "Pruning  Book."  (Macmillan  and  Co.,  N.  Y.,  545 
pages,  $1.50.) 

Sanderson,  E.  D.  — "Lisects  Injurious  to  Staple  Crops."  (J.  Wiley 
&  Sons,  N.  Y..  295  pages,  $1.50.) 


U.    T.   PARMER.  17 

Plumb,  C.  S.  — "Types  and  Breeds  of  Farm  Animals."  (Ginn  and 
Co.,  Boston,  563  pages,  $2.00.) 

Davenport,  E. — "Principles  of  Breeding."  (Ginn  and  Co.,  Boston, 
727  pages,  $2.50.) 

General  Science. 

Tarr,  R.  S. — "New  Physical  Geography."  (Macmillan  and  Co., 
N.  Y.,  457  pages,  $1.00.) 

Davis,  W.  M.  —  "Elementary  Physical  Geography."  (Ginn  and  Co., 
Boston,  401  pages,  $1.25.) 

Leavitt,  R.  G. — "Outlines  of  Botany,"  with  Gray's  Flora.  (Am- 
erican Book  Co.,  Cincinnati,  791  pages,  $1.80.) 

Osterhout,  W.  T.  V. — "Experiments  with  Plants."  (Macmillan  and 
Co.,  N.  Y.,  492  pages,  $1.25.) 

Bergen,  T.  Y. — "Foundations  of  Botany."  (Ginn  and  Co.,  Boston, 
412  pages,  $1.20.) 

Gray,  Asa — "Manual  of  Botany."  New  Edition.  (American  Book 
Co.,  Cincinnati,  926  pages,  $2.25.) 

Herrick,  G.  W.^'Text  Book  of  General  Zoology."  (American 
Book  Co.,  Cincinnati,  386  pages,  $1.20.) 

Herrick,  G.  W.  —  "Laboratory  Exercises  in  General  Zoology."  (Am- 
erican Book  Co.,  Cincinnati,  110  pages,  $.60.) 

Eddy,  W.  H.— "General  Physiology  and  Anatomy."  (American 
Book  Co.,  Cincinnati,  521  pages,  $1.20.) 

Eddy,  W.  H. — "Experimental  Physiology  and  Anatomy."  (Ani-erican 
Book  Co.,  112  pages,  $.60.) 

Snyder,  H. — "Chemistry  of  Plant  and  Animal  Life."  (Macmillan 
and  Co.,  N.  Y.,  406  pages,  $1.25.) 

Remsen,  Ira — "College  Chemistry."  (Henry  Holt  and  Co.,  N.  Y., 
689  pages,  $2.00.) 

Industrial  Pedagogics. 

Kern,  0.  T. — "Among  Country  Schools."  (Ginn  and  Co.,  366  pages, 
$1.25.) 

"U.  T.  Farmer." — University  of  Tennesvsee,  Knoxville.  Monthly,  50 
cents  a  year. 

Farmers  Bulletins. 

In  addition  to  the  complete  set  duplicate  copies  of  the  following 
Farmers'  Bulletins  for  class  use  should  be  provided  space  in  the  library: 
Nos.  22,  34,  42,  47,  51,  55,  63,  66,  71,  86,  95,  106,  112.  121,  126,  127.  132. 
134,  147,  154,  155,  157,  161,  179,  181,  183,  185,  187,  192,  195.  203.  21;. 
235,  245,  247,  253,  255,  256,  260,  266,  270,  278,  287. 


18  U.   T.   FARMER. 

EDITORIAL. 


At  the  beginning  of  tliis  thii'd  year  of  publication  Ave  desire  to  make 
a  deelai'ation  of  principles  to  our  new  subscribers  and  advertising  pat- 
rons. "Tlie  University'  of  Tennessee  Farmer"  is  a  monthly  magazine 
issued  eaeli  of  the  nine  months  of  the  university  year  beginning  with  the 
October  number  and  closing  with  the  June  number.  It  is  published  by 
the  Agricultural  Club,  a  student  association  of  the  University  of  Ten- 
nessee. It  seeks  to  promote  scientific  agriculture  and  agi'icultural  educa- 
tion throughout  the  State  and  its  purposes  are  not  to  be  compared  to  the 
ordinary  college  paper's.  The  contributions  to  this  journal  are  never  of 
the  light  or  frivolous  nature  that  characterize  many  college  publica- 
tions, being  free  from  levity,  anecdotes,  or  any  form  of  personalities 
other  than  news  of  students,  faculty,  alumni,  visitors  and  patrons,  as  the 
examination  of  any  number  will  show.  The  articles  published  are  on 
scientific  and  practical  subjects  formulated  in  serious  and  dignified 
language  and  are  contributed  mainly  by  members  of  the  student  body, 
faculty  and  Experiment  Station  statit'.  Outside  communications  of  similar 
character  are  always  given  space.  We  would  represent  that  the  maga- 
zine has  a  publication  of  500  or  more  copies  monthly,  that  it  is  admitted 
as  second-class  mail  at  the  Knoxville  postoffice  and  is  sent  into  every 
county  in  the  State  of  Tennessee ;  that  it  is  well  received  and  has  a  grow- 
ing circulation  and  we  believe  has  an  increasing  influence,  both  in  the 
intrinsic  value  of  its  contributions  and  in  carrying  knowledge  of  the 
State  University  to  all  parts  of  the  State,  esipecially  by  its  circulation 
among  the  most  progressive  school  men  of  the  State,  and  its  future  pros- 
pects are  bright.  We  would  also  represent  that  its  publication  at  the 
price  now  asked,  50c  per  annum,  is  less  that  the  expense  of  printing  it 
and  that  the  resulting  financial  shortage  is  partly  made  up  from  the  sale 
of  advertising  space  to  which  purpose  such  income  is  always  applied  and 
the  balance,  amounting  during  its  two  years'  publication  to  more  than 
$150,  is  carried  by  friends  of  the  movement;  that  the  advertis- 
ing pages  are  regarded  of  value  to  our  subscribers  as  a  directory  of  busi- 
ness, especially  in  those  forms  of  merchandise  which  pertain  to  agricul- 
tural and  educational  equipment.  We  would  further  represent  that  no 
member  of  the  Agricultural  Club  of  the  U.  T.  staff  or  members  of  the 
University  faculty  or  contributors,  are  paid  anything  or  receive  any 
personal  profit  whatsoever  for  contributions  or  other  service  for  this 
magazine,  and  that  their  interest  in  its  success  is  identical  with  the 
interest  of  every  other  person  Avho  is  a  friend  of  the  cause  for  which  it 
stands  and  of  the  University. 

We  are  glad  to  publish  in  tliis  issue  a  short  revicAV  of  one  of  the 
Station  Bulletins  by  a  High  School  boy.  We  not  only  wish  to  show  our 
appreciation  of  the  Avork  done  by  his  teacher,  V.  S.  Bright,  an  old  U.  of 
T.  man,  but  Ave  Avish  to  encourage  other  pupils  to  folloAV  the  example  of 
this  one.  We  hope  that  some  may  be  able  to  send  us  results  of  experi- 
ments they  have  themselves  carried  through. 
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THE  MIND  IS  THE  MAN. 

Socrates.  Hold,  now,  with  whom  do  you  at  present  converse?  Is 
it  not  with  me?— Alcibiades.     Yes. 

Socr.     And  I  also  with  you?— Alcib.     Yes. 

Socr.     It  is  Socrates  then  who  speaks?— Alcib.     Assuredly. 

Socr.     And  Alcibiades  who  listens?— Alcib.     Yes. 

Socr,  -Is  it  not  with  language  that  Socrates  speaks?— Alcib.  What 
now?     Of  course. 

Socr.  To  converse,  and  use  language,  are  not  these  then  the  same? 
—Alcib.     The  very  same. 

Socr.  But  he  who  uses  a  thing  and  the  thing  used, — are  these  not 
different? — Alcib.    What  do  you  mean? 

Socr.  A  currier,  does  not  he  use  a  cutting  knife,  and  other  instru- 
ments?— Alcib.     Yes. 

Socr.  And  the  man  who  uses  the  cutting  knife,  is  he  different  from 
the  instrument  he  uses? — Alcib.     Most  certainly. 

Socr.  In  like  manner,  the  lyrist,  is  he  not  different  from  the  lyre  he 
plays  on? — Alcib.     Undoubtedly. 

Socr.  This  then  was  what  I  asked  you  just  now, — does  not  he  who 
uses  a  thing  seem  to  you  always  different  from  the  thing  used? — Alcib. 
Very  different. 

Socr.  But  the  currier,  does  he  cut  with  his  instrument  alone,  or 
also  with  his  hands? — Alcib.     Also  with  his  hands. 

Socr.     He  then  uses  his  hands?— Alcib.    Yes. 

Socr.     And  in  his  work  he  uses  also  his  eyes? — Alcib.     Yes. 

Socr.  We  are  agreed,  then,  that  he  who  uses  a  thing,  and  the  thing 
used  are  different? — Alcib.    We  are. 

Socr.  The  currier  and  the  l5rrist  are,  therefore,  different  from  the 
hands  and  the  eyes  with  which  they  work? — Alcib.     So  it  seems. 

Socr.  Now,  then,  does  not  a  man  use  his  whole  body?^Alcib. 
Unquestionably. 

Socr.  But  we  are  agreed  that  he  who  uses,  and  that  which  is  used 
are  different?— Alcib.     Yes. 

Socr.  A  man  is  therefore  different  from  his  body?— Alcib.  So  I 
think. 

Socr.     What  then  is  the  man? — Alcib.     I  cannot  say. 

Socr.  You  can  at  least  say  that  the  man  is  that  which  uses  the 
body? — Alcib.     True. 

Socr.  Now,  does  anything  use  the  body  but  the  mind? — Alcib. 
Nothing. 

Socr.     The  mind  is,  therefore,  the  man? — Alcib.     The  mind  alone. 
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DEVELOPMENT  OF  THE  PLOW. 


The  plow  is  perhaps  the  most  important  implement  in  agriculture, 
and  for  this  reason  we  should  know  its  history,  "^^he  time  of  its  inven- 
tion is  not  exactly  known,  but  it  was  in  use  at  a  very  early  period. 
Mention  is  made  of  it  in  the  old  Mosaic  writings,  as  early  as  B.  C.  1451, 
and  the  figures  on  ancient  monuments  indicate  that  it  was  in  common 
use  in  Assyria  and  Egypt. 

At  first  the  plow  was  simply  a  crooked  stick  or  branch  of  a  tree, 
with  a  sharp  projecting  point.  This  crude  object  with  very  slight  mod- 
ifications was  used  for  a  long  time,  and  even  now  in  India  and  Morocco 
the  form  is  almost  the  same  as  it  was  then.  It  is  only  in  recent  times 
that  England  and  the  United  States  have  laid  aside  these  old  forms  for 
something  better.  In  tracing  the  development  of  the  different  types 
we  find  the  Greeks  had  some  marked  improvements  over  the  stick, 
and  perhaps  the  most  important  of  these  was  the  use  of  wheels.  The 
Romans  even  surpassed  them,  for  they  learned  much  concerning  the 
preparation  of  the  soil  for  crops.  They  even  used  mold  boards  on  some 
of  their  plows,  as  well  as  wheels.  One  old  Roman  made  plows  with 
shares  having  high  and  sharp  tops  for  cutting  the  soil,  an  improvement 
which  is  sometimes  credited  to  modern  invention.  Coming  on  down 
the  line  of  development  we  find  Britain  enacting  certain  laws  respecting 
the  plows  and  method  of  plowing;  and  right  there  they  seem  to  have 
hit  upon  quite  a  good  idea,  for  a  man  had  to  know  how  to  make  a  plow 
before  trying  to  manage  or  use  one.  The  lines  were  made  of  willow 
twigs  by  the  plowman,  and  at  one  time  only  oxen  could  be  used. 
The  Saxon,  however,  showed  his  barbarism  by  tying  the  horse's  tail  to 
the  plow.  The  Saxon  and  Norman  plows  both  had  wheels,  but  they 
did  not  do  very  efficient  work  as  one  man  was  required  to  go  along 
and  break  the  clods  with  a  hatchet-like  apparatus.  Referring  to  the 
Egyptian  again  we  find  their  plows  drawn  by  men  and  women,  but 
later  on  they  began  the  use  of  oxen.  In  regard  to  the  use  of  oxen,  some 
of  the  best  civilized  people  still  continue  to  use  them,  and  for  steadiness 
and  particular  plowing,  they  are  as  good  if  not  better  than  horses. 
With  all  of  these  changes  there  Avas  no  i)low  which  ajiproached  the 
modern  plow  till  the  close  of  the  17th  eentui-y,  when  the  Dutch  made 
their  improvement.     The  model  was  taken  from  Holland  to  England  in 
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1730,  where  under  the  direction  of  Walter  Blythe,  of  Rotterdam,  a  plow 
was  gotten  out  which  has  been  in  use  till  a  recent  period.  This  plow, 
which  was  nearly  all  wood,  was  improved  on  thirty  years  later  by 
James  Small  of  Scotland,  who  invented  the  cast  iron  "mold-board." 
Our  modern  plows  are  so  made  that  they  are  self -sharpening,  and  this 
is  due  to  a  change  made  in  1803,  whereby  the  under  side  of  the  share 
was  case  hardened,  which  allowed  the  top  to  wear  away. 

"With  reference  to  the  subsoil  plow,  a  man  tried  to  get  one  out  about 
1675,  but  it  was  anything  but  a  success.  We  find  the  Colonists  in  this 
country  u&ing  the  bull-tongue  plow  mainly,  and  much  trouble  was  ex- 
perienced in  handling  them.  The  first  swivel  plow  was  invented  by 
Randolph  in  Virginia,  and  it  still  continues  to  be  one  of  the  best  plows 
on  the  market.  This  plow  is  familiarly  known  as  the  hill-side  plow, 
and  for  a  long  time  its  use  was  confined  to  the  hill  sides,  for  with  this 
tool  all  the  furrows  could  be  thrown  down  hill.  In  recent  years  improve- 
ments have  been  made  on  this  plow,  and  they  are  now  used  on  level 
ground.  By  their  use  the  dead  furrow  generally  left  in  the  center  of  the 
field  is  done  away  with  as  are  the  ridges  left  in  the  center.  An  addi- 
tional advantage  from  this  hill-side  plow  is  that  of  having  the  ploM^ed 
portion  of  the  field  kept  together  in  one  land.  But  to  return  to  the  devel- 
opment of  the  plow;  in  1797  Charles  Newbold  obtained  a  patent  for  a 
cast  iron  plow.  Then  many  other  changes  followed,  and  in  1805  a  style 
of  plow  was  made  with  a  steel-edge  wrought-iron  share  and  the  land 
slide  and  mold  board  each  of  cast  iron.  Notwithstanding  all  these  ener- 
getic inventors,  the  introduction  of  the  modern  plow  was  rather  slow, 
owing  to  the  fact  that  the  plow,  when  new,  had  very  rough  surfaces, 
and  the  people  were  a  bit  reluctant  about  trying  anything  new. 

At  the  present  time  plows  are  made  for  a  large  number  of  special 
purposes,  and  each  maker  or  manufacturer  claims  his  plow  is  way 
yonder  the  best.  In  some  plows  the  point  is  made  with  the  plow,  and 
in  others  it  is  detachable.  The  sod  plow  requires  a  coulter,  either 
knife-like  or  disc-shaped,  to  cut  the  turf  and  thus  lessen  the  draft. 
This  coulter  has  been  a  great  addition  to  modern  farming,  since  it 
only  came  into  use  about  the  latter  part  of  the  16th  century.  The  man- 
ufacturers are  able  to  give  the  buyer  either  the  right  or  left  hand  plow, 
though  the  right  hand  is  generally  preferred.  The  modern  plows  range 
between  the  sod  plow,  with  the  long  mold  board,  and  the  stubble  plow, 
with  the  short,  wide  mold  board. 

The  subsoil  plow,  which  is  also  of  rather  recent  invention,  is  intended 
for  use  in  heavy  ground  for  loosening  the  soil  below  the  depth  of  the 
ordinary  plow.  This  subsoil  plow  has  neither  the  mold  board  nor  share, 
and  generally  follows  the  ordinary  plow.  Some  wise  mind  conceived  the 
idea  of  combining  both  plows  into  one,  and  thus  we  find  the  trench  plow 
on  the  market.  The  heavy  draft  has  been  a  serious  drawback  to  this 
type',  so  it  has  generally  been    supei-seded    by  our    jointer    attachment 
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which  is  really  a  good  addition.  While  there  are  a  great  number 
of  special  plows  these  days,  still  we  should  not  fail  to  notice  the' 
two  most  important,  which  are  perhaps  the  Gang  and  the  Sulky. 
The  Sulky  is  used  quite  freely  these  days,  but  there  can  hardly  be  any 
very  decided  advantage,  though  the  labor  of  the  plowman  may  be  light- 
ened. Some  writers  agree  that  the  draft  is  lessened  very  perceptibly, 
but  there  is  still  some  doubt  as  to  this  fact.  The  necessary  qualities  of 
a  first  class  plow  are  strength,  light  weight,  easy  draft,  correct  form, 
and  above  all  good  workmanship.  Many  efforts,  and  some  successful 
ones,  have  been  made  to  use  steam  as  the  motive  power  of  the  plow ;  yet 
the  expense  and  inconvenience  of  using  it  in  a  small  field  has  practically 
held  it  back,  though  it  can  be  used  profitably  in  some  parts  of  the  west, 
where  there  are  large,  level  fields. 

This  development  from  a  crooked  stick  to  a  gang  plow,  has  been 
a  very  marvelous  change,  and,  after  tracing  it,  we  should  stand  in  a 
better  position  to  appreciate  our  modern  plows. — J.  F.  Farrow.  '10. 


ITALIAN  COLLEGES   OF  AGRICULTURE. 

Professor  Craig  Interviewed 


Countryman  readers  will  remember  that  we  noted  the  departure  of 
Professor  and  Mrs.  Craig  for  Europe  at  the  beginning  of  last  semester. 
We  are  now  pleased  to  record  the  return  of  the  professor  and  family 
early  in  September.  Although  the  first  part  of  the  holiday  was  marred 
by  illness,  the  latter  portion  ^vas  enjoyed  to  the  fullest  extent.  A  rep- 
resentative of  the  Countryman  secured  the  following  interview  with 
Professor  Craig  w^hich  we  hope  will  interest  our  readers. 

Where  did  you  spend  most  of  your  time "? 

"Our  time  was  divided  something  like  this:  Two  months  in  Switz-. 
erland  where  I  investigated  hospital  life  as  pleasantly  as  possible ;  two 
months  in  Italy,  sight-seeing  and  visiting  colleges  of  agriculture ;  two 
months  in  Germany,  summering  in  the  Black  Forest  region  and  visiting 
the  horticultural  schools  of  the  Empire ;  and  about  a  month  divided  be- 
tween England,  France  and  the  low  countries.  The  last  month,  I  must 
confess,  was  occupied  in  sight-seeing  after  the  most  approved  American 
plan — a  plan  I  can  heartily  condemn." 

Will  you  give  me  any  impressions  you  formed  regarding  the  scope 
and  character  of  the  Italian  Colleges  of  Agriculture  for  we  hnve  heard 
verj^  little  about  these  institutions  f 

"I  was  fortunate  in  being  able  to  secure  satisfactory  letters  of  intro- 
duction to  the  Directors  of  the  five  agricultural  institution.s  of  learning, 
ranking  as  colleges  in  Italy.  I  may  say  in  passing  that  the  same  free- 
dom of  admission  to  public  institutions  in  Europe  does  not  exist  as  in 
America,  and  in  Italy  they  are  especially  punctilious.  I  should  also 
add  that  the  properly  introduced  visitor  is  wnnnly  woIcoiikmI  nnd  In^nted 
with  the  most  courtesy. 
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"These  five  colleges  are  located  respectively  at  Portici,  near  Naples, 
in  fact  at  the  foot  of  Mt.  Vesuvius;  at  Perugia  between  Rome  and 
Florence ;  at  Pisa ;  at  Bologna ;  and  at  Milan.  Two  of  them  are  directed 
by  the  State  Department  of  Public  Instruction  which  also  directs  the 
universities,  and  three  by  the  Department  of  Agriculture.  Just  why  this 
arrangement,  is  wrapped  up  in  the  early  history  of  the  founding  of  the 
colleges. ' ' 

Did  you  visit  all  of  these  institutions  ? 

"No  I  was  obliged  to  forego  a  visit  to  the  Milan  college  which  I 
understand  is  modelled  largely  on  the  lines  of  that  at  Perugia.  You  ask 
for  impressions :  the  first  that  came  to  me  was  the  obvious  one  that 
the  government  had  found  an  excellent  use  for  some  of  the  old  chateaux 
which  changed  political  conditions  and  the  passing  of  princely  families 
and  thrown  upon  their  hand.  Three  out  of  the  four  college  buildings 
were  formerly  princely  castles  and  one  had  been  a  monastery.  Of  course 
their  age  was  indefinite,  a  century  one  wa}^  or  the  other  did  not  cut 
much  figure.  This  does  not  mean,  however,  that  they  are  not  well 
preserved.  Tliey  are.  These  walls  three  and  four  feet  thick  stand 
better  than  our  wood  or  brick  veneer.  The  evidence  of  medieval  origin 
is  there  also  in  the  great  surrounding  walls  and  sometimes  partially 
masked  battlements.  These  buildings  have  come  into  the  government's 
hands  in  one  way  and  another  and  some  of  them  are  now  serving  the 
admirable  purpose  of  furthering  the  cause  of  agricultural  education." 

How  do  these  eolleg-es  stand  in  relation  to  the  Universities? 

"I  was  informed  that  the  standard  for  matriculation  was  the  same 
as  for  the  University.  In  two  instances,  at  least  as  at  Pisa  and  Bologna, 
they  are  directly  affiliated  with  the  University.  At  Portici,  near  Naples, 
the  professors  of  the  University  in  Naples  lecture  in  the  college  of  Agri- 
culture. In  Perugia  the  instruction  is  given  without  regular  assistance 
from  any  allied  institution." 

Have  these  colleges  lands  and  experimental  areas  as  we  have  ? 

"Oh  yes  indeed!  Bologna  has  twenty  or  thirty  acres  on  the  out- 
skirts of  the  ancient  city  of  that  name.  Pisa  has  fifty  or  sixty  acres  a 
mile  or  so  from  the  famous  leaning  tower  which  is  the  center  of  every- 
thing popularly  attractive  there,  while  Perugia  and  Portici  each  has 
from  two  to  four  hundred  acres  under  its  control.  Portici,  by  the  way, 
has  the  nominal  control  of  a  former  Royal  park,  finely  wooded,  once  a 
hunting  ground,  now  supposed  to  be  used  for  forestry  purposes.  Un- 
fortunately the  restrictions  regarding  its  management  place  it  in  prac- 
tically the  same  category  as  the  Adirondack  tract  in  relation  to  Cornell. ' ' 

Is  the  experimental  station  separated  from  the  college? 

"No  it  is  an  essential  part  of  the  college.  The  laboratory  instruc- 
tion in  agriculture  in  these  institutions  is  largely  of  the  demonstration 
type.  There  is  little  real  laboratory  work  except  in  Histology,  Path- 
ology,  Chemistry  and  Physics.     Nearly  all  the  plant  studies  are  given 
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by  the  instructor  in  the  form  of  demonstrations  or  illustrated  lectures, 
or  excursions  to  the  gardens  and  farms.  Aside  from  the  demonstration 
experiments,  research  work  is  being  instituted  to  a  considerable  extent 
in  the  field  but  to  a  much  larger  degree  in  the  laboratory.  The  field 
work  in  horticulture  and  agronomy  carried  on  by  the  college  at  Perugia 
was  admirable  as  I  saw  it  and  would  compare  favorably  with  experiment 
station  work  in  this  country. 

What  of  the  students? 

"Well  on  this  score  one  is  apt  to  be  prejudiced.  You  realize  of 
course  that  I  believe  that  one  of  the  strongest  assets  of  the  agricultural 
community  of  this  country  is  the  group,  or  I  should  say  army,  of  young 
men  entering,  in  course  of  passage  and  leaving  the  colleges  of  Agriculture 
each  year.  In  the  first  place  the  attendance  is  small  as  compared  with 
ours.  In  no  case  were  there,  I  think,  more  than  one  hundred  and  fifty 
students  enrolled,  usually  a  much  smaller  number.  I  believe  that  they 
were  made  up  of  two  classes,  viz.,  those  who  were  sons  of  land  holders 
and  who  wished  to  acquire  knowledge  to  enable  them  to  manage  their 
estates,  and  second  those  who  came  for  the  purpose  of  qualifying  as 
teachers  of  agriculture.  They  appeared  rather  less  mature  that  the 
average  student  in  Cornell. 

"I  will  anticipate  your  question  regarding  the  teachers  and 
say  that  the  one  thing  which  impressed  me  most  was  their  cheerful  opti- 
mism. They  seemed  most  enthusiastic  teachers,  sometimes  under  adverse 
conditions,  with  marked  aptitude  for  imparting  information  and 
sincerelj^  devoted  to  their  work. 

"I  may  also  add  that  all  of  these  colleges  have  extension  depart- 
ments which  carry  the  results  of  research  and  the  latest  agricultural 
information  to  the  people  by  means  of  district  demonstration  experi- 
ments and  traveling  lecturers. 

"The  best  agricultural  sections  are  responding.  In  the  poorer  parts 
of  Italy,  as  elsewhere,  the  awakening  is  very  slow.  Nevertheless  prog- 
ress is  making  and  the  colleges  and  secondary  schools  of  agriculture 
are  the  main  springs  in  the  movement." — The  Cornell  Countrjaiian. 


JAPAN  CLOVER. 


Japan  clover  was  accidently  introduced  into  this  country  from 
China  or  Japan,  and  was  first  o])S(M-vod  near  (Charleston,  S.  C,  about 
1849.  Its  spread  from  this  point,  aiul  fi'oni  others,  has  been  continuous 
ever  since.  However,  its  distribution  dni-ing  the  civil  war  was  at  an 
increased  rate,  due  to  the  fact  that  liay  was  then  li-ansported  to  a  greatei- 
extent  and  was  fed  in  the  open. 

Japan  clover  (Lespedeza  striata)  is  an  ;innu;il  Ix'hinging  to  th(^  ordm* 
of  legumt^s.      It  lias  a  innch  hi-anchcd  and  rccuuibcnl  siciii  when  standing 
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singly,  but  is  erect  and  not  so  extensively  branched  when  the  plants  stand 
close  together.  The  plant  reaches  a  height  varying  from  a  feAV  inches 
to  2.5  feet,  depending  largely  upon  the  thickness  of  the  stand  and  the 
fertility  of  the  soil.  The  flowers  are  purple  and  appear  in  the  axils  of 
the  leaves.  Japan  clove  blooms  and  the  seeds  are  formed  in  the  latter 
part  of  summer  and  in  the  early  autumn,  the  exact  time  varying  for  the 
climate  and  to  a  less  extent  for  the  season. 

Below  are  the  results  of  chemical  analyses  made  of  Japan  clover 
at  the  Mississippi  Agricultural  Experiment  Station  and  by  the  United 
States  Department  of  Agriculture  in  Alabama : 


<U      <-> 
I      O 

Mississippi   13.99 

Alabama    9.13 

Timothy     ,.  14.2 

Orchard    grass    9.9 

Red  top  8.9 

Red  clover  15.3 

The  chemical  analysis  of  timothy,  orchard  grass,  red  top  and  red 
clover  are  given  that  the  comparative  value  of  Japan  clover  may  be  better 
appreciated.  It  will  be  seen  that  Japan  clover  and  red  clover  are  about 
on  a  par,  while  timothj'  does  not  contain  half  as  much  flesh-making  ma- 
terial (protein)  as  the  clovers  and  orchard  grass  and  red  top  contain  less 
than  two-thirds  as  much  of  the  same  substance.  And  feeding  tests  show 
that  Japan  clover  is  superior  to  any  of  the  hay  made  from  grasses. 

It  grows  successfully  as  far  north  as  Kentucky  and  Virginia,  and 
seems  to  be  pushing  its  zone  further  northward.  However,  it  is  especi- 
ally adapted  to  the  South  Atlantic  and  Gulf  States. 

Although  Japan  clover  thrives  best  on  clay  soils  of  at  least  moderate 
fertility,  it  will  succeed  on  almost  any  kind  of  soil.  It  possesses  an  un- 
usual ability  to  thrive  on  sub-soils.  This  fact  is  especially  noticeable  in 
railroad  cuts  and  on  embankments.  Moreover,  wornout  fields  which  will 
not  successfully  produce  many  farm  crops,  will  groM^  profitable  crops 
of  Japan  clover. 

All  kinds  of  farm  animals  eat  Japan  clover  greedily,  and  thrive  on 
it.  It  is  excellent  for  fattening  stock,  and  is  good  for  balancing  a  ration 
afforded  by  blue-grass  and  Bermuda  pastures.  Like  some  of  the  true 
clovers.  Japan  clover  causes  horses  to  slobber  excessively  when  pastured 
on  it  periodically,  but  is  no  worse  than  them  in  this  respect.  Too  much 
has  been  made  of  the  slobbering  because  the  plant  is  comparatively 
new  and  not  sufficiently  appreciated. 
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Where  the  land  is  fertile,  or  moderately  so,  Japan  clover  may  be 
successfully  used  for  making  hay.  From  two  to  three  tons  per  acre  of 
hay  may  be  secured  on  the  kind  of  land  mentioned.  The  hay  is  of  ex- 
cellent quality,  readily  eaten  by  all  kinds  of  live  stock,  and  doe»  not 
cause  the  slobbering  that  is  produced,  under  some  conditions,  by  the 
green  plants.  The  Mississippi  Agricultural  Experiment  Station  found 
that  for  the  production  of  milk,  a  ration  composed  of  Japan  clover  and 
cottonseed  was  the  most  economical.  Due  to  a  greater  appreciation  of 
the  value  of  Japan  clover  hay,  the  demand  for  it  is  increasing,  so  that 
better  prices  may  be  expected  in  the  future.  It  should  be  cut  for  hay 
when  about  half  of  the  lower  crop  of  seed  have  matured.  This  prevents 
the  loss  of  many  leaves  and  at  the  same  time  provides  for  a  re-seeding 
of  the  ground.  The  hay  may  be  cocked  on  the  same  day  that  it  is  cut, 
after  allowing  it  to  thoroughly  wilt.  The  hay  should  be  allowed  to  stand 
in  the  cock  one  or  two  days  before  final  storage.  It  should  be  handled 
carefully  to  prevent  loss  of  the  valuable  leaves. 

As  a  soil  improver  Japan  clover  has  great  value.  In  common  with 
other  legumes,  it  has  the  ability  to  use  atmospheric  nitrogen.  Its  roots 
usually  have  a  growth  of  nodules  unequalled  by  any  other  legume. 
VVornout  fields,  after  growing  Japan  clover  for  a  few  years,  are  found 
to  be  greatly  improved  in  fertility. 

The  common  means  of  distributing  and  seeding  Japan  clover  have 
been  natural  agencies.  Since  one  of  the  plants  standing  alone  extends  by 
means  of  branching  over  a  circle  several  inches  in  diameter,  the  species 
possesses  in  itself  the  ability  to  spread  slowly.  Washing  rains  distribute 
the  seed  dropped  by  the  parent  plants.  However,  the  more  important 
and  speedy  agencies  of  distribution  are  live  stock.  Animals  eat  the  clo- 
ver that  has  formed  seeds,  and  later  excrete  viable  seeds  probably  at  a 
considerable  distance  from  their  source.  Distribution  of  Japan  clover 
in  the  way  just  mentioned  is  especially  noticeable  on  the  open  range 
and  along  the  public  highways,  and  due  to  the  interference  of  the  free 
moveniient  of  live  stock  where  there  is  a  fence  law.  the  clover  is  not  so 
abundant  nor  so  general.  Farmers  often  take  advantage  of  this  natural 
method  of  seeding  Japan  clover  by  allowing  stock  to  graze  the  clover 
that  has  formed  seed  during  the  day  and  then  running  them  in  a  field 
in  which  a  "set"  of  Lespedeza  is  wanted.  Manure  from  animals  that 
have  been  fed  Japan  clover  hay  may  be  used  in  seeding  a  field.  However, 
if  it  does  not  suit  or  is  impossible  to  adopt  the  methods  suggested,  the 
seed  may  be  purchased  and  sowed  as  other  clovers  are.  It  is  commonly 
sown  in  the  spring  after  danger  of  frost  has  past.  The  price  of  a  bushel 
of  seed  in  the  hnll  is  from  -H  to  $5.  and  the  Aveight  is  25  pounds.  This 
amonnt  will  soM^d  two  oi-  tlirct^  jum'cs.  althongli  sometimes  a  bushel  is 
used  to  the  acre. 

Japan  clover  may  he  used  in  almost  any  rotation  in  place  of  red 
f'lover.     Ill  the  moiv  Soiilltcrn  Stales  it  is  often  I'otated  with  winter  oats. 
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After  tile  'Japan  clover  has  iiiatu)-ed  its  seed  (or  a  part  of  theiii  i  it  is 
turned  nndcM-  and  winter  oats  sowed.  Tlie  folloAving  spring  tlie  elovei- 
will  gerininate.  and  after  the  oats  liave  been  I'emoved.  Avill  makr  suffi- 
cient groAvtli  to  afford  a  good  cutting  of  hay.  Pasturing  th(^  crop  lhe 
summer  before  turning  nnder.  preparatory  to  solving  oats,  Avill  do  no 
harm.  for.  as  mentioned  Ijefore,  the  seeds  are  found  in  the  axils  of  tlie 
leaves  and  thus  are  distributed  ail  over  the  branching,  recumbent  j)lant. 
So  that  although  stock  may  gi'aze  the  plants  close,  there  Avill  b(^  some 
stems  left  to  form  seed. 

Another  very  important  point  in  favor  of  Japan  clover  is  its  unusual 
hardiness.  So  far  it  is  no\  attacked  l)y  any  serious  plant  disease  or 
insect  pests. 

Besides    the    generall.y    known    Japan    clover    (Lespedeza    striata). 

-  there  are  other  species  of  Lespedeza  to  be  found  over  a  large  ]>art  of  the 

South.    They  all  contribute  to  the  value  of  our  pastures.    A  broad  leafed 

variety,  tested  by  the  North  Carolina  station,  was.  found  to  be  siiperior 

to  the  common  form. 

Like  the  rest  of  the  farm  plants.  Japan  clover  has  its  weak  and 
objectionable  points.  It  is  strictly  a  warm  weather  plant,  beginning 
growth  in  the  spring  after  frosts  have  ceased  and  being  killed  by  the 
first  frost  in  the  autumn.  For  this  reason  there  must  be  a  rotation  of 
pastures  where  Japan  clover  is  used  as  a  pasture  crop.  Not  being  a 
deep  rooted  plant,  it  is  seriousl.y  affected  by  protracted  drouth.  Another 
objection  that  has  been  I'aised  against  Japan  clov^er — although  it  has 
been"  exaggerated — should  be  mentioned.  Under  favorable  conditions 
it  will  croud  out  Bermuda  and  bluegrass  to  a  varying  extent.  Sometimes 
this  may  be  a  desirable  trait,  but  at  other  times  an  objectionable  one. 
Where  the  land  can  be  cultivated,  it  is  easy  to  get  rid  of  Japan  clover, 
if  such  is  really  desirable,  by  plowing  the  land  after  the  plants  have 
started  and  before  they  have  formed  seed.  Consequently  there  is  no 
trouble  whatever  with  Japan  clover  in  cultivated  land. 

In  reiterating  some  of  the  most  important  aspects  of  Japan  clover 
in  the  South  discussed  in  this  article,  three  are  taken  up.  First,  its 
unusual  ability  to  adapt  itself  to  a  new  home  and  its  constant  association 
with  the  nitrogen  gathering  bacteria,  should  be  emphasized.  Some 
legumes  must  be  grown  for  a  season  or  more  or  artificially  inoculated  • 
before  they  will  thrive  on  a  farm  where  they  are  being  introduced,  due 
to  the  lack  of  the  bacteria  being  associated  with  thin  roots.  But  Japan 
clover,  under  the  present  methods  of  distribution,  at  least,  seems  to  be 
always  associated  with  the  bacteria  that  cause  such  an  abundant  nod- 
ular growth  on  its  roots.  Second,  it  has  been  mentioned  before,  and 
should  be  emphasized,  that  Japan  clover  furnishes  pasture  for  the  warm 
season  only.  So,  where  it  is  desirable  to  use  it  as  a  pasture  crop,  it 
should  be  supplemented  during  the  late  fall,  winter  and  early  spring  by 
some  other  forage  crop.     Bluegrass,  burr  clover,  rye,  barley  and  winter 
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legumes  are  good  for  filling  up  the  gap  between  crops  of  Japan  clover. 
Third,  it  is  under  the  present  conditions  existing  generally  in  the  South, 
that  Japan  clover  is  a  plant  of  so  great  importance.  When  the  farming 
becomes  more  intensive,  the  methods  more  thorough  and  the  soil  more 
fertile,  Japan  clover  may  not  occupy  an  important  place  in  Southern 
farm  economy,  but  while  this  transformation  of  conditions  is  taking  place 
it  will  be  a  most  valuable  aid  in  bringing  about  these  very  changes,  and, 
at  the  same  time,  in  adding  to  the  value  of  farm  products.  It  is  its 
ability  to  grow  on  almost  any  kind  of  soil,  to  germinate  and  grow  in  an 
imperfect  seed  bed,  and  at  the  same  time  to  produce  a  valuable  pasture 
and  to  enrich  the  soil  that  gives  Japan  clover  a  place  of  pre-eminence 
on  the  infertile  and  extensively  farmed  lands  of  the  South.— L.  R.  Neel, 
'07,  in  Southern  Agriculturist. 

You  must  make  account,  to  leese  almost  Tvirenty  yeeres  Profit,  and 
expect  your  Recompence,  in  the  end.  For  the  principall  Thing,  that  hath 
beene  the  Destruction  of  most  Plantations,  hath  beene  the  Base,  and 
Hastie  drawing  of  Profit,  in  the  first  yeeres.  It  is  true,  Speedie  Profit 
is  not  to  be  neglected,  as  f  arre  as  may  stand,  with  the  Good  of  the  Plan- 
tation, but  no  further.  *  *  *  *  *  Wheat,  Barley,  and  Oats,  they 
aske  too  much  Labour:  But  with  Pease,  and  Beanes,  you  may  begin; 
Both  because  they  aske  lesse  Labour,  and  because  they  serve  for  Meat, 
as  well  as  for  Bread. — Sir  Francis  Bacon.  (1560-1626). 


AGRICULTURAL  EDUCATION. 


Agriculture  in  the  High  School. 


II.     Course  of  Study. 


The  amount  of  work  suggested  here  is  pretty  close  to  the  upper 
limit.  The  amount  of  work  the  school  may  accomplish  depends  not  only 
on  how  many  topics  are  touched  upon  but  also  on  Avhat  the  teacher  is 
able  to  make  them  mean.  Any  person  of  agricultural  experience  is 
well  aware  that  it  is  of  such  a  nature  as  to  admit  of  neither  definite  ap- 
portionment in  amount  ]ior  location  in  time  Xevertln^less  the  •nm 
should  be  high  and  a  complete  plan  kent  in  inind  in  order  to  induce  and 
measure  progress  from  year  to  year  and  to  properly  apportion  etfoi-t 
l)etween  subjects. 

Xo  attempt  is  made  in  this  course  of  study  to  develop  otlu-r  topics 
lliaii  tlie  agriculture  and  its  related  sciences  heeause  sueli  other  topics 
have  been  exhaustively  discussed  and  expaiideil  and  because  Ihis  is  a 
high  school  mainial  of  agrieiiH  iii-e.  Its  purpose  is  to  ciiahle  ihe  school 
man  to  take  his  beai-iiigs.  I'.ip  it  cjiniiot  at  best  he  ;i  siihstitute  I'oi-  tech- 
iii'*;il  ti-aiiiitm'  ill  ;iiii'iciilliii'<-  on  the  p;i  rt  (if  the  Icacher,  The  jn'ohlein 
1^   o<it    to   he  soK'cd    \)v  ;|    rorimda. 
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Explanations : 

Bui.  means  Farmers'  Bulletin. 

0.  E.  S.  means  Bulletin  of  the  Office  of  Experiment  Stations. 

Year  Book  means  Year  Book  of  the  Department  of  Agriculture. 

Stat,  means  Bulletin  of  the  Experiment  Station  of  the  state  where 
the  school  is. 

Prob.  means  problem. 

Excurs.  means  excursion. 

Micros,  means  microscope. 

Lab.  means  laboratory. 

A  unit  consists  of  36  weeks'  work  with  daily  recitations  of  40 
minutes  each  five  times  per  week.  Two  laboratory  or  excur- 
sion periods  are  equivalent  to  one  recitation  period.  Value  of 
irrej>iijar  work  should  be  estimated  on  this  basis. 

Reading  assignments  and  text  books  are  printed  in  italics. 

Courses; 

Preparatory  and  general 

Literary L- 

Scientific S. 

Engineering  I'-. 

Teachers T. 

Industrial I- 

Short  courses  in  Agriculture 


Groups; 


Subjects 

F 

ar  w 

honi 

prescri 

bed 

English 

( 

11 
12 

21 
22 

31 

41 

L 
L 

S 

E 

T 

I 

Foreign  Language  ^ 

32 

42 

Sociology 

13 

23 

33 

43 

T 

I 

Mathematics 

5 

14 

24 

34 

44 

L 

S 

E 

E 

T 

I 

\, 

15 

25 

35-6 

s 

E 

T 

I 

Science 

) 

45 

s 

T 

I 

Pedagogics,  supplied 

by 

Co.  S 

upt. 

T 

No.  units  (years)  prescribed 

No.  electives 

Required  for  graduation 


11 
4 


15 


15 


12 
3 


15 


15+ 
0 


15 


15 
0 
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Subjects  by  Years 


I 

I  I   English 

1 2  Foreign  Lang. 

13  National  Govm't^ 

Accounts  % 

14  Algebra 

15   Elementary  Phys- 
ics and  Phys    Geog 


11 

21  English 

22  Foreign  Lang. 

23  Ancient  Hist. 

24  Plane  Geom. 

25  Botany 


SCIENCE  in  detail  (three  Periods  per  week) 


FALL 

Mechanics  of  liquids,  Pascal's  law,  capillarity. 

Properties  and  states  of  matter. 

Force:  composition  and  resolution,  moment 

Specific  gravity  Tarr  or  Davis.  Phys.  Geo.;   Earth.  Sea. 


WINTER 

Mechanics  of  gases,  Boyle's  law,  barometer. 

Heat,  thermometer. 

Meteorology. f.  or  D-;  ^tmosphr. 


SPRING 

Structure  of  earth's  crust,  collection  of  minerals. 
Weathering,  frost  action. 
Local  topography,  stream  action. 

Mechanical  principles.      T.  or    D.  Plains.  Mountains.    Rivers. 
(excurs.) 


FALL 

Structure  and  function  of  flower. 
Analysis  and  classification. 
Ready  recognition  of  12  families. 

Fruits  and  fruiting  habits-     Leavitt  and  Cray ;  Flower  and  Key. 


WINTER 

Morphology  and  function  of   root,  stem  and    leaf. 

Leavitt, 


SPRING 

Physiology:  germination  and  nutrition. 
Seed  structure. 


Osterhout, 


HI 

31  English 

32  Foreign  Lang. 

33  Civics  ^2 

Economics  % 

34  Algebra  % 

Geom.  1/2 

35  Biology  and  Invert 

Zoology 

First    half     3    periods 
Second  half  5  periods 

36  Chemistry 

Firft    half     5     periods 
Second   half  3  periods 


FALL 

Insects;  structure,  development.      Elementary   c  h  e  m. 
collectinff  and  classifying    lab.  guide.      Snyder. 

by  orders, 
relation  to  plants.     Herrick 


WINTER  Chemical  theory  and 

Protozoa,   bacteria,   yeasts,    fungi,     lab.  guide. 
Cell  structure  and  division.  Chemical      processes 

_  Conn,  Herrick.      in  arts  and  industries. 

(micros)  Snyder. 


SPRING 

Other  invertebrate  types. 

Parasitism. 

System  atic  zoology.     ( micros. ) 


Organic      chemistry 
elementary.     Snyder 


Herrick 


IV 

41  English 

42  Foreign  Lang. 

43  European  Hist. 

44  Physics 
45Physiology   and 

Vert.  Zool. 


FALL 

Animal  tissues,  (micros.) 

Skeleton  of  man  and  of  other  vertebrates. 

Muscles  of  man. 


Eddy. 


WINTER 

Lab.  dissection  of  rabbit,   pigeon,  turtle,  frog,  fish. 
Comparison  of  structure;  musculature,  digestive,  circu- 
latory, excretory  and  reproductive  systems. 
Lower  chordates,  systematic  zoology.  Herrick 


SPRING 

Variation  and  natural  selection. 
Brain,  nerves  and  special  sense  organs. 
Geological  and  geographical  distribution. 
Hygiene. 


Suggestions : 

Engineering-  prep,  students  may  be  excused  from  the  agricultui'al 
phase  of  25  and  45.  Where  the  school  provides  manual  trainino-  it  should 
there  be  given  in  lieu  of  the  agricultnro. 

Girls  in  Science  course  may  be  excused  from  the  agricultural  phase 
of  Scienc"  course  as  follows:  15  spring,  25  spriug.  45  fall  and' spring. 
Where  the  school  provides  domestic  science  -work  i1  sliduld  be  taken  in 
lieu  of  agriculture  in  those  terms. 

Pupils  in  Teachers'  and  Industrial  courses  should  tak(>  as  niticli  of 
the  manual  training  as  their  schedules  will   pciniil. 
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Correlated  with  AGRICULTURE  (two  double  Periods  per  week) 


Moisture  control,  mulches,  field  samples. 
Soil  experiments  in  laboratory. 
Physical  analysis  and  classification. 
Drainag-e  methods  (excurs). 


0.  E.  S.  186 
Dauis;  Atricultur 


Soils  of  state. 

Physiographic  regions  of  U.  S. 

Daily  weather  map. 

Climate  and  physiography  as  related  to  agriculture. 


Bui.  266 
Year  book 
Stat. 


Local  soil  areas,  collection. 

Soil  temperature  as  related  to  drainage,   color,  slope,  texture,  depth. 

Control  of  texture.     Implements  of  cultivation,     (excurs.)  Davis 


Economic  representatives  of  12  families  of  plants. 
Fruiting  habits  of  plants,  (useful  and  injurious) 
Seed  Collecting.  (excurs.) 


Bui.  86 
Gray ;  Botany 


Cereal  judging. 
Crop  statistics. 
Special  articles. 
Budding  and  grafting.    Propagation. 


Buls.     134.    154,    157,  161 

181,  185.  260 
0.  E.  S.  186- 
Year  hook 


Pruning  and  spraying.  (excurs.) 

Seed  and  seed  control. 

Viability  tests. 

School  plots.        (breeding,  desirable  introductions) 


Buls.    195,  218,   253,    2f5 


Stat. 

0  E.S.  186 


Injurious  insects,  nature  of  damages. 
Life  history,  repression. 
Collection  and  preservation. 


(excurs.) 


Bull.  47.     127,     132,    134 

155 
Stat. 


Germ  diseases  of  plants  and  animals,  repression.  Buls.  192,  203,  245.  256, 

Useful  bacteria  and  yeasts;  in  arts,  in  agriculture,  inoculation.      0.  E.  S.  195 
Composition  of  soil  and  of  plant  foods;  pot  demonstrations. 
Composition  of  50  common  substances,  foods,  fertilizers,  and  reagents. 


Relation  of  soil  texture  to  fertility. 

Fertilizers  and  manures  (probs.)  collections. 

Plot'work  in  fertilizers  and  legumes,     (through  vacation ) 

Poods  and  nutrition. 

Col'ections. 


Buls.  112,  121,  247 


County  fair. 

Grasses  and  forage, 

Feedin  g  farm  animals.     ( probs. ) 

Swine,  sheep  and  beef  judging. 


Buls.  22.  66,  71.  147 


(excurs.) 


Farm  butchering. 
Meat;  value  and  location  of  cuts. 
Milk;  composition  and  testing. 
Poultry.  (excurs.) 


Buls.  34,  42,  51.55,  63 
106,  179,  183.  287 


Van   Norman 


Horse  and  dairy  cattle  judging. 

Improvement  of  plants  and  animals  by  selection. 

Mapping  local  farms. 

Farm  buildings  and  equipment;  estimates,  problems. 

Farm  management;  rotation,  diversification  and  specialization. 


Buls.  95,  126,  187.  235.  270 


Pedagogies  should  be  provided  for  specially  by  the  county  supei'iii- 
tendeut  to  suit  schedule  of  those  taking  the  Teachers'  course. 

Subjects  which  nuiy  lie  given  in  alternate  years  are  as  follows: 


13  and  23. 
15  and  25. 


31  and  41. 

32  and  42. 


33  and  43. 

34  and  44. 


This  alternation  reduces  the  number  of  daily  recitations  from  21  to  15. 
However  it  may  be  better  to  make  two  divisions  in  class  15  and  class  25 
keeping  first  year  pupils  to  themselves.     The  labor  of  daily  preparation 
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of  materials  which  is  necessarily  great  will  still  be  saved  l)y  the  alterna- 
tion. 

Where  the  school  can  att'ord  but  two  teachers  or  where  much  is 
attempted  in  maiuial  training  and  domestic  science  or  where  grammar 
grade  subjects  are  carried  into  the  high  school  this  course  may  be  short- 
ened by  cutting  olt'  the  fourth  year  and  omitting  32,  33  and  34.  In  this 
ease  31  would  be  given  without  alternation  and  45  given  in  a  modified 
form  in  the  third  year  for  the  benefit  of  industrial  and  short  course 
students. 

AVhere  the  school  can  atford  sufficient  force  of  teachers,  alternations 
should  be  done  away  with  and  more  foreign  language  added. 

Discussion. 

The  column  headed  "Science"  gives  suggestions  as  to  the  most  im- 
portant topics  to  be  developed  in  each  science  subject  and  in  a  general 
way  suggests  the  order  of  development.  Plowever  no  scheme  such  as 
this  can  properly  deprive  the  teacher  entirely  of  his  right  to  plan  the 
work  after  his  own  (enlightened)  ideas  of  development  of  his  subject. 
The  topics  enumerated  refer  to  laboratory  work,  lectures,  and  text  book 
assignments,  though  the  laboratory  work  was  most  in  mind  in  the  pre- 
paration. Text  book  work  should  be  regularly  assigned  ordinarily  in  the 
order  presented  in  the  text.  The  text  book  thus  can  usually  be  made 
the  tangible  means  of  continuity,  giving  a  feeling  of  definiteness  to  the 
student  and  atfording  a  means  of  review  of  principles.  The  laboratory 
work  of  this  column  generally  preceedes  the  corresponding  subject  in  the 
"Agriculture"  column  and  where  possible  is  presented  just  preceding  the 
season  when  its  agricultural  phase  is  at  high  tide  on  the  farm.  Tliis 
seasonal  succession  dictates  the  order  of  presentation. 

The  column  headed  "Agriculture"  suggests  the  best  means  of  illus- 
trating by  familiar  materials  scientific  principles  which  without  familiar 
illustration  would  be  valueless  for  Avhatever  purpose.  For  principles  are 
not  required  until  they  are  applied  nor  are  facts  learned  until  they  are 
visualized.  This  is  the  significance  to  the  student  who  takes  science 
for  its  'cultural'  purposes  only.  Conversely  the  column  headed  "Science" 
gives  to  the  pupil  of  the  Industrial  course  a  mastery  of  the  principles 
underlying  his  future  vocation  without  which  he  is  a  shive  to  rule  of 
thumb  methods  and  tradition.  To  get  the  Iieuefnt  of  earli  others  view 
l^oint  aiid  to  correct  the  unsymmetrical  development  each  would  get  if 
segregated  from  the  other  it  is  necessary  to  have  both  groups  of  students 
in  the  same  class  and  the  science  teacher  sliould  of  course  hi>  I  lie  teacher 
of  agriculture.  Where  the  school  provides  courses  in  domestic  science 
the  teacher  of  tliat  subject  could  vei-y  pioperly  inko  the  elicMiiisti-y  and 
assist  in  biology-  and  pliysiology.  Hiil  I'oi'  genei'al  pedagogical  reasons 
any  attempt  a1    speeiali/al  ion    in    Icai-liing  slionM   so  apporlion    llie    work 
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between  teachers  as  to  give  the  first  year  high  school  pupils  as  few 
teachers  as  practicable. 

The  laboratory  work  should  all  be  done  in  one  large  room  and  reci- 
tations in  science  and  agriculture  should  be  conducted  in  the  same  room 
in  the  presence  of  the  demonstration  or  some  relic  of  it  to  condemn  him 
who  does  not  keep  his  wits  about  him.  This  plan  will  save  much  in 
duplication  of  api)aratus  and  much  more  educationally  in  correlating 
and  unifying  all  science  through  the  agricultural  medium.  And  this 
method  will  emphasize  the  fact  that  sciences  even  for  cultural  purposes 
are  learned  to  be  applied  and  that  nature  cannot  be  cheated  into  be- 
stowing the  blessing  on  him  who  falls  short  in  this  requirement.  Pupils 
should  see  the  setting  up  of  each  experiment  and  have  a  clear  idea  be- 
forehand of  what  it  is  intended  to  demonstrate.  All  work  prepared  and 
demonstrated  at  the  expenditure  of  considerable  time  and  labor  should 
be  seen  by  and  explained  to  all  science  pupils  regardless  of  their  classi- 
fication. There  should  also  be  a  special  agricultural  room  convenient 
to  the  laboratory,  suited  for  class  use  in  grafting,  budding,  milk  testing, 
weighing,  cereal  judging,  etc.,  and  storage. 

Since  agriculture  deals  with  gross  and  variable  materials  the  labora- 
tory work  in  agriculture  ma}^  easily  be  made  more  technical  and  exact 
than  the  occasion  warrants.  The  teacher  should  remenuber  that  demon- 
stration and  not  investigation  is  the  purpose.  And  in  the  laboratory 
work  in  science  a  similar  mistalvC  may  be  made  by  leaving  the  pupil 
"stumped  completely"  by  a  printed  laboratory  guide  which  he  is  un- 
able to  translate  into  action.  The  teacher  would  much  better  have  a 
hand  in  every  experiment  or  operation  than  to  risk  a  loss  of  interest  tliat 
far  outweighs  the  opportunity  to  teach  the  "scientific  method."  The 
teacher  -will  accomplish  much  more  by  leading  in  manipulations  and 
permitting  pupils  to  repeat  for  their  own  satisfaction  at  their  leisure 
when  their  delays  are  at  their  own  expense. 

The  daily  program  may  be  so  arranged  as  to  bring  agricultural 
M^ork  last  on  the  days'  program,  the  usual  closing  hour  coming  at  the 
middle  of  the  double  period  where  the  closing  hour  is  3  o'clock  or  earlier. 
The  double  period  may  be  thus  economically  used  for  excursions  and  for 
bringing  up  irregular  work  of  pupils  where  needed. 

Certain  additional  economies  in  this  course  of  study  should  be  men- 
tioned. It  will  be  noticed  that  excursions  are  arranged  to  come  in  fall 
and  spring  terms  when  the  season  is  more  open  and  life  more  active  and 
that  agricultural  literature  is  assigned  principally  to  the  winter  term 
when  the  season  induces  less  agricultural  activity  and  storms  and  dim- 
inished daylight  conduce  to  reading  and  study.  It  will  also  be  noticed 
that  the  use  of  microscopes  is  prescribed  so  as  to  distribute  them  through- 
out of  the  three  terms.  Other  economies  to  be  suggested  are  the  regular 
testing  of  milk  samples  and  in  the  spring  viability  and  purity  tests  of 
seeds  at  the  laboratory  and  the  weighing  at  the  school  of  articles  and 
stock  marketed  from  or  brought  to  the  school  community. 
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The  habit  of  weighing,  measuring  and  testing  articles  of  commerce 
is  a  good  one  to  cultivate  and  the  establishment  of  stock  scales  at  the 
school  house  may  be  made  a  means  not  only  of  studying  fattening  Dro- 
cesses  but  of  providing  practice  in  all  kinds  of  stock  judging  and  of 
making  the  course  more  practicable  for  girls.  And  it  will  be  the  means 
of  bringing  to  light  the  hidden  genius  of  the  stock  judge,  the  expert 
guesser  of  weight  "meek,  inglorious"  though  he  may  otherwise  be. 

The  high  school  should  admit  to  its  regular  courses'  only  those  pu- 
pils who  are  of  suitable  high  school  age,  of  good  mind  and  intentions 
and  who  have  sufficient  facility  in  reading,  writing,  figuring  and  lan- 
guage to  carry  the  work  without  impeding  their  classes  or  unduly  bur- 
dening their  teachers.  The  principal  may  satisfy  himself  regarding 
thefe  prerequisites  by  examination  of  the  pupil  or  of  his  credentials. 
Short  course  students  and  farmers  should  be  admitted  to  all  agricultural 
work  without  scholarship  requirements  and  without  the  correlated 
science  work.  They  may  prove  a  valuable  ballast  to  the  class  and  aid 
in  preparing  materials.  They  should  be  induced  to  qualify  and  enter 
regular  courses.  The  division  of  the  school  year  into  fall,  winter  and 
spring  terms  makes  it  easy  for  short  course  students  to  enter  for  brief 
periods. 

The  passing  grade  in  agriculture  should  be  granted  on  attendance 
and  performance  of  manual  assignments  and  on  concise  notes  and  draw- 
ings rather  than  on  ability  to  write  an  examination.  Carefully  kept 
note  books  should  be  insisted  upon  even  at  the  expense  of  progress,  and 
the  expression  of  praise  should  be  that  "he  did  good  work"  rather  than 
"he  made  good  grades." 

Other  Subjects. 

The  other  subjects  of  the  high  school  course  call  for  brief  discussion. 
The  inauguration  of  agricultural  work  need  have  no  direct  influence  in 
dictating  the  work  in  the  English,  foreign  language,  mathematical  or 
sociological  groups,  and  what  is  said  concerning  them  will,  it  is  hoped, 
be  correct  pedagogy  aside  from  the  agricultural  halo  that  pervades  these 
pages. 

The  purpose  of  the  English  course  is  the  teaching  of  correct  expres- 
sion, the  mastery  of  a  few  classics  and  the  instilling  of  a  desire  for  more. 
Technical  grammar  and  rhetoric  are  to  be  considered  of  value  only  in 
giving  teacher  and  pupil  a  vocabulary  for  labelling  different  elenu^nts  of 
structure  and  different  foi-ms  of  expression,  whei-eby  they  may  discnss 
understandingly  the  literature,  thones  and  vocal  expression  which  con- 
stitute the  real  subject  matter  of  the  course.  As  technical  exercises  of 
cultural  ()]•  disciplinai-y  valnc  in  tlKMiisclvcs  llicy  should  ncvei-  ))(>  pi>r- 
mitted  to  interfei-e  with  the  primary  purposes  of  the  course.  For  such 
disciplinary  purposes  they  should  if  used  at  all  be  placed  last  in  the 
course  where  they  will   not   iutci-fcrc  with  the  priniai'v   pui-posc;  foi-  cor- 
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rect  expression  comes  nuost  easily  and  most  usually  through  practice 
with  good  written  and  oral  models  for  imitation  while  technical  gram- 
mar and  rhetoric  teach  one  to  classify  rather  than  correct  his  errors. 
Short  themes  and  rhetoricals  should  be  frequent  and  the  study  of  clas- 
sics continuous.  College  entrance  requirements  in  English  have  been 
a  safe  foundation  for  the  course  in  literature.  Mythology,  biography, 
and  political  and  literary  history  aid  in  their  interpretation  and  con- 
tribute greatly  to  interest.  The  reading  of  modern  fiction  should  come 
under  the  direction  of  the  teacher,  while  no  greater  or  more  lasting 
pleasure  can  come  from  the  course  than  a  sympathetic  study  of  standard 
fiction.  The  school  library  should  provide  standard  fiction  and  juveniles 
from  which  to  regularly  prescribe  and  loan. 

Authors  of  high  school  mathematics  have  too  often  preferred  after 
teaching  a  principle  to  carry  it  into  some  difficult  application  rather 
than  some  useful  application.  A  difficult  task  should  have  some  justi- 
fication other  than  the  pleasure  of  its  accomplishment.  Teachers  who 
have  gotten  past  the  difficulties  easily  forget  that  there  may  be  little 
pleasure  in  approaching  the  task  for  the  first  time  as  the  pupil  does.  It 
is  a  well  known  fact  that  class  ranks  are  sadly  decimated  during  the 
early  part  of  the  high  school  course  and  the  cause  may  be  partly  here. 
To  demonstrate  mathematical  principles  by  the  easiest  methods  and 
drill  in  them  by  a  sufficient  variety  of  easy  representative  problems  such 
as  appears  to  be  the  plan  of  a  new  algebra  by  Slaught  and  Lennes  seems 
the  best  economy  of  time  and  effort.  Phj^sics  as  a  fourth  year  subject 
should  be  quantitative  with  drill  in  measurement  and  a  few  illustrative 
problems  for  each  principle  involved. 

Three  classes  by  alternation  covering  four  years'  work  in  foreign 
language,  preferably  Latin,  is  as  much  as  the  three-teacher  high  school 
can  afford.  Should  another  teacher  be  added  two  years  of  modern  lan- 
guage should  be  included. 

The  sociological  group  is  intended  especially  for  those  who  make 
the  high  school  their  finishing  school,  the  assumption  being  that  others 
will  get  such  courses  later  in  their  studies.  The  ancient  history  will 
supplement  the  work  of  English  and  Latin  classes,  and  the  mechanical 
drill  in  book  keeping  and  LT.  S.  Constitution  are  well  suited  to  the  first 
part  of  the  course.  The  work  on  the  Constitution  should  be  in  connec- 
tion with  a  review  of  the  constitutional  period  of  U.  S.  history.  Citi- 
zenship and  economics  of  the  latter  part  of  the  course  afford  training  in 
logic  and  debate  and  are  correlated  with  the  course  in  European  history 
which  affords  examples  of  the  origin  and  development  of  our  present 
standards  of  economics  and  citizenship.  The  course  in  European  His- 
tory should  devote  special  attention  to  the  history  of  England. 

Although  arithmetic  does  not  appear  by  name  anywhere  on  this 
course  of  study  no  course  devoid  of  agriculture  could  by  giving  arithme- 
tic a  distinct  place  in  the  course  provide  more  valuable  practice  in  all 
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applications  of  that  subject  than  may  be  one  of  this  kind.  In  the  first 
year  moisture  and  humus  determinations  and  soil  analysis  give  all  ap- 
plications of  percentage  and  the  half  year  in  accounts  provides  business 
arithmetic ;  and  those  who  desire  may  find  the  laws  of  liquids,  gases,  and 
machines  rich  in  problems  involving  proportion  and  analysis.  Plane 
geometry  in  the  second  year  supplies  mensuration  in  quantities  sufficient 
for  all  demands  while  agricultural  statistics  form  a  distinct  and  much 
neglected  phase  of  arithmetic  including  the  making  and  reading  of 
curves,  and  seed  testing  continues  the  use  of  percentage.  The  third  year 
introduces  a  variety  of  the  finest  exercises  in  fertilizers  involving  pro- 
portion, analysis,  and  percentage  Mdiile  in  the  fourth  year  the  making 
of  rations,  milk  testing,  and  well  planned  farm  problems  in  equipment, 
maintenance  and  variety  of  farming  involve  every  chapter  of  arithmetic 
from  weights  and  measures  to  alligation,  with  a  chance  to  get  more  by 
the  election  of  physics.  Arithmetic  presented  in  this  form  is  vital  and 
contributes  to  the  agricultural  work  in  such  a  way  as  to  pay  for  the 
time  and  space  it  takes  by  requiring  a  precise  knowledge  of  the  agricul- 
tural or  scientific  factor  involved  which  cannot  be  better  emphasized 
and  illustrated  than  by  a  problem.  Moreover,  considered  purely  as  an 
arithmetical  exercise  no  better  medium  for  teaching  arithmetic  can  be 
found  than  this  where  ability  to  understand  concrete  problems  depends 
not  upon  the  interpretation  of  a  ready  made  statement  of  possibly  un- 
familiar factors  which  constitut^es  the  chief  difficulty  of  most  students 
in  arithmetic,  while  abstract  principles  of  factoring,  proportion,  powers 
and  roots  are  much  more  clearly  introduced  as  presented  in  algebra  and 
geometry  free  from  the  limitations  peculiar  to  arithmetic. 

Drawing,  like  arithmetic,  should  be  taught  regularly  in  connection 
with  the  Science  and  Agriculture  and  especially  with  the  laboratory 
work.  If  the  psychological  moment  for  presenting  a  thing  is  when  the 
student  recognizes  that  the  thing  is  needed,  the  need  of  drawing  to 
express  and  record  facts  that  cannot  otherwise  be  accurately  expressed 
justifies  placing  it  with  these  subjects  where  the  reciprocal  advantage 
of  interest  and  utility  are  secured.  A  plan  suited  to  the  development  of 
the  Science  and  Agriculture  might  be  as  follows : 

I.  Diagrams  illustrating  experiments  and  demonstrations.  Draw- 
ing of  vessels  and  apparatus.     Perspective  and  shading. 

II.  Flowers,  leaves,  seeds  and  seedlings.  Water  colors.  Sections 
of  seeds  and  stems. 

III.  Insects  and  microscopic  forms.  Diagrams  of  invei-tcbrate 
structure.     Chemical  apparatus. 

IV.  Vertebrate  tissues  and  oi-gaiis.  Domestic  animals.  Kami 
buildings  and  devices.     Lettering  and   maj)  malcing. 
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Tha,t  former  age  in  which  everyone  thought  that  trades  must  be 
established  by  bounties  and  prohibitions;  that  manufacturers  needed 
their  materials  and  qualities  and  prices  to  be  prescribed;  and  that 
the  value  of  money  could  be  determined  by  law;  was  an  age  which 
unavoidably  cherished  the  notions  that  a  child's  mind  could  be  made 
to  order;  that  its  pov^rers  were  to  be  imparted  by  the  school-master; 
that  it  was  a  receptacle  into  which  knowledge  was  to  be  put  and 
there  built  up  after  the  teacher's  ideal.  In  this  broader  era, 
however,  we  are  beginning  to  see  that  there  is  a  natural  process  of 
mertal  evolution  which  is  not  to  be  disturbed  without  injury;  that  we 
may  not  force  upon  the  unfolding  mind  our  artificial  forms;  but  that 
Psychology,  also,  discloses  to  us  a  law  of  supply  and  demand,  to  which 
if  we  would  not  do  harm,  we  must  conform. 

—Herbert  Spencer. 


THE  QUERY  PAGE. 


Questions  of  general  interest  from  farmers,  teachers,  students  and  all  persons 
interested  in  the  development  of  Scientific  Agriculture  are  solicited.  Any  question 
not  considered  of  general  inteixst  will  be  answered  by  private  letter.  Address  all 
communications  to  the  U.  T.   Farmer. 

This  page  is  a  new  feature  of  the  Farmer,  and  is  in  the  experimental 
stage.  If  the  people  show  an  interest  in  this  attempt  it  will  be  made 
permanent  in  the  future.  We  intend  to  make  the  Farmer  a  literary 
medium  between  the  University  students  and  the  farmers  and  teachers 
of  the  state.  We  are  all  •w^orking  for  one  great  cause,  and  the  Farmer 
staff  is  trying  to  unite  all  efforts  through  these  columns. 

If  you  have  an  idea  send  it  to  us  and  let  it  be  published  or  at  least 
considered  in  the  attempt  to  unite  the  efforts  to  establish  higher  standards 
of  agricultural  products.  If  you  are  in  doubt  get  the  advice  of  your 
colleague.  We  believe  that  advice  is  worth  what  you  pay  for  it,  but 
you  will  find  that  you  will  be  well  paid  for  your  effort  if  you  do  your 
part  in  making  this  page  a  permanent  feature  of  the  Farmer.  Don't 
wait  to  see  what  the  other  fellow  will  do,  but  take  hold  and  do  for 
yourself  what  you  think  best.  What  would  you  do  for  something  to  eat, 
if  every  farmer  would  wait  to  see  what  the  other  man  was  going  to  do? 
If  you  want  to  get  our  advice  on  any  subject,  drop  your  question  in. 

All  questions  will  be  answered  by  students  or  members  of  the 
faculty.  The  answers  will  be  concise  and  to  the  point.  All  answers  will 
be  based  on  actual  experiments  when  possible,  otherwise  we  will  give 
our  opinion  and  say  that  it  is  merely  a  suggestion  based  on  facts.  We 
especially  solicit  questions  from  the  farmers  concerning  their  interests, 
such  as  the  spraying  of  orchards,  cultivation  of  crops,  crop  rotation,  etc. 
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FARMING. 

The  glory  of  the  farmer  is  that,  in  the  division  of  labor,  it  is  his 
part  to  create.  All  trade  rests  at  last  on  his  primitive  activity.  He 
stands  close  to  nature;  he  obtains  from  the  earth  the  bread  and  the 
meat.  The  food  which  was  not,  he  causes  to  be.  The  first  farmer  was 
the  first  man,  and  all  historic  nobility  rests  on  possession  and  use  of 

land. 

Men  do  not  like  hard  work,  but  every  man  has  an  exceptional 
respect  for  tillage,  and  a  feeling  that  this  is  the  original  calling  of  the 
race — that  he  himself  is  only  excused  from  it  by  some  circumstance 
which  made  him  delegate  it  for  a  time  to  other  hands.  If  he  have  not 
some  skill  which  recommends  him  to  the  farmer,  some  product  for 
which  the  farmer  will  give  him  corn,  he  must  himself  return  to  his  due 
place  among  the  planers.  And  the  profession  has  in  all  eyes  its  ancient 
charm,  as  standing  nearest  to  God,  the  first  cause. 

Nature  never  hurries;  atom  by  atom,  little  by  little  she  achieves 
her  work.  The  lesson  one  learns  in  fishing,  yatching,  huntings  or  plant- 
ing, is  the  manners  of  Nature — patience  with  the  delays  of  wind  and 
sun,  delays  of  the  seasons,  bad  weather,  excess  or  lack  of  water,  patience 
with  the  slowness  of  our  feet,  with  the  parsimony  of  our  strength,  and 
with  the  largeness  of  sea  and  land  we  must  traverse.  The  farmer 
times  himself  to  Nature,  and  acquires  that  lifelong  patience  which  be- 
longs to  her. 

We  cannot  enumerate  the  incidents  and  agents  of  the  farm  without 
reverting  to  their  influence  on  the  farmer.  He  carries  out  the  cumula- 
tive preparation  of  means  to  their  last  effect.  The  crust  of  soil  which 
ages  have  refined  he  refines  again  for  the  feeding  of  a  civil  and  instruc- 
ted people.  The  great  elements  with  which  he  deals  cannot  leave  him 
unaffected,  or  unconscious  of  his  ministry;  but  their  influence  some- 
what resembles  that  which  the  same  Nature  has  on  the  child — of  sub- 
duing and  silencing  him. 

We  see  the  farmer  with  pleasure  and  respect  when  we  think  what 
powers  and  utilities  are  so  meekly  worn.  He  knows  every  secret  of 
labor;  he  changes  the  face  of  the  landscape.  Put  him  on  a  new  planet 
and  he  would  know  where  to  begin;  yet  there  is  no  arrogance  in  his 
bearing,  but  a  perfect  gentleness.  The  farmer  stands  well  on  the  world. 
Plain  in  manners  as  in  dress,  he  would  not  shine  in  palaces;  he  is  abso- 
lutely unknown  and  inadmissable  therein;  living  or  dying,  he  shall 
never  be  heard  of  in  them ;  yet  the  drawing  room  heroes  put  down  beside 
him  would  shrivel  in  his  presence — he,  solid  and  unexpressive ;  they, 
expressed  in  gold-leaf.  But  he  stands  well  on  the  world — as  Adam  did, 
as  an  Indian  does,  as  Homer's  heroes,  Agamemnon,  or  Achilles  do.  He 
is  a  person  whom  a  poet  of  any  clime  would  appreciate  as  being  really  a 
piece  of  old  Nature,  comparable  to  sun  and  moon,  rainbow  and  flood; 
because  he  is,  as  all  natural  persons  are,  representative  of  Nature  as 
m,uch  as  these.     [Emerson.]  see  Page  58 
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PLAIN  FACTS  ABOUT  THE  HOOK  WORM  DISEASE. 


Under  the  above  title  the  Southern  Farm  Gazette  prints  an  article 
prepared  by  Or.  H.  F.  Harris,  Secretary  of  the  Georgia  State  Board  of 
health,  fully  describing  the  disease  caused  by  the  little  worm  Uiicinaria 
Americana.  The  article  is  so  concise  and  to  the  point  that  we  copy 
in  full. 

A  little  crawling  thing  about  the  bigness  of  a  piece  of  thread  not 
half  long  enough  to  twist  round  a  man's  finger. 

Under  the  eye  of  the  microscope  it  jumps  into  a  sinuous,  graceful, 
eel-like  creature.  Avriggiing  and  sciuirming  and  exhibiting  energy  and 
ambition  out  of  all  proportion  to  its  size. 

It  is  not  a  bit  spectacular,  and  it  doesn't'get  itself  discussed  in  legis- 
lative halls,  or  furiously  debated  in  political  campaigns.  ]Modest  and 
unassuming,  it  does  not  aspire  to  such  dignity. 

The  Colossal  Burden. 

It  is  satisfied  simply  with  (1)  lowering  the  working  efficiency  and 
the  pleasure  of  living  of  something  like  200,000  people  in  Georgia,  and 
all  other  Southern  States  in  like  proportion;  with  (2)  amassing  a 
death  rate  higher  than  tuberculosis,  pneumonia,  or  typhoid  fever:  with 
(o)  complicating  the  labor  problem  in  the  Southern  States;  with  (4) 
stubbornly  and  quite  efl:'ectually  retarding  the  agricultural  and  indus- 
trial development  of  the  section;  with  (5)  nullifying  the  benefits  of 
hundreds  of  thousands  of  dollars  spent  on  education;  and  with  (6) 
costing  the  South,  estimated,  in  the  course  of  several  decades  several 
hundred  millions  of  dollars. 

More  serious  and  closer  at  hand  than  the  tariff;  more  costly,  threat- 
t-ning  and  tangible  than  the  negro  question,  making  the  menace  of  the 
!)oll  weevil  laughable  in  comparison,  it  is  preeminently  the  problem  of 
the  South. 

A  fcAV  cents'  worth  of  drugs  and  good,  strong  shoes  wisely  distribu- 
t.'d  Avill  ])Hnish  it.  alisolutcly  solve  its  many  details,  in  six  months.  After 
1h;i1.  other  more  thoroiigli  iiidhods  i)i-ev(Mit  tile  i)0ssil)ili1y  of  lis  y^^- 
ciirfence. 

This  tr;igi(';ill\-  expensive  "lii\iir\  "  Mliieli  the  penpic  of  the  (ieoi'gia 
jiiid  other  Soiithrni  Slates  are.  uiiUiiowiiigl y   phi.\iiig  against    life,  health 
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and  ])ruyi'ess  is — the  liook  worm.  It  has  a  hjiiyer  and  iiioi'c  foi-iuKhible 
name,  Uncinaria  Americafia,  but  the  other  answers  all  i)uri)Oses  of 
classification. 

The  story  of  this  sinister  little  parasite  is  intensely  dramatic,  since 
it  concerns  most  intimately  the  history  and  the  welfare  and  the  future 
of  the  Southern  people  in  a  degree  that  is  not  recognized  by  one.  man 
iu  twenty  thousand. 

Our  "Shiftless  White"  Population  Not  Indolent  but  Diseased. 

It  is  the  more  pathetic,  from  the  fact  that  its  details  explain  largely 
llic  existence  of  that  class  of  rural  population  known  in  the  South  as 
the  "poor  w^hite,"  illiterate,  bereft  of  energy,  sallow  of  complexion, 
profoundly  anemic — a  class  that  thoughtful  students  recognize  in  a 
moment  with  this  general  description,  and  the  condition  of  which  many 
men  and  women  are  striving  earnestly  to  improve. 

They  have  been  variously  charged  with  thriftlessness,  improvidence 
and  lack  of  ambition. 

Science  now  overturns  this  harsh  indictment  and  shows  that  they 
are  suffering  from  a  genuine  disease  which  saps  their  lives  and  makes 
them  listless,  indifferent,  careless  beings.  It  shows  that  they  are  thus 
paying  the  penalty  for  ignorance  on  their  own  part  and  on  ours,  an  ignor- 
ance wdiich  permits  them  to  become  the  victims  of  their  own  neglect 
and  which  lowers  their  ability  to  enjoy  life  and  to  participate  in  the 
tasks  of  industry  in  a  degree  that  costs  the  community  a  toll  of  millions 
yearl}^ 

The  story  is  insufficiently  fanciful  to  provoke  incredulity.  The  very 
simplicity  of  the  cause  and  the  simplicity  of  the  cure  militate  against 
either  being  taken  seriously.  The  information  upon  which  these  state- 
ments are  based  is  known  and  proved  by  medical  authorit}'. 

Statements  of  the  Highest  Authority. 

Dr.  H.  F.  Harris,  Secretary  of  the  State  Board  of  Health,  has  been, 
for  several  years,  conducting  a  systematic  and  energetic  crusade  against 
hook  worm  disease  in  Georgia.  He  has  been  successful  to  a  wonderful 
extent,  but  finds  himself  handicapped  in  the  manner  suggested,  by  the 
natural  hesitation  of  people  to  accept  so  elemental  an  explanation  and 
so  simple  a  solution  for  a  grave  condition  apparently  very  remote  from 
the  machinations  of  a  little  wriggling,  snake-like  worm.  It  is  upon 
information  supplied  by  Dr.  Harris,  upon  the  solicitation  of  this  paper, 
that  this  article  is  based. 

Dr.  Harris  positively  diagnosed  his  first  case  of  hook  worm,  disease, 
or  uncinarasis  in  Georgia  in  the  spring  of  1902.  A  year  previous  to 
that  time  the  hook  Avorm  had  been  identified  beyond  doubt  in  Texas. 

The  disease  has  existed  for  an  unknown  length  of  time  in  many  i)arts 
of   Africa,    in    southern    Europe,    in    Asia    and    other   tropical    and    sub- 
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tropical  latitudes.  The  concensus  of  medical  opinion  is  that  it  was  intro- 
(iuced  into  this  country  by  African  negroes,  brought  over  as  slaves 
many  years,  of  course,  prior  to  the  civil  war. 

As  in  CTCorgia,  and  other  Southern  States,  uncinarasis,  or  the  "lazy 
sickness"  baffled  scientific  opinion  when  it  appeared  as  epidemic  in 
Egypt  and  subtropical  portions  of  Europe.  At  times,  it  carried  oif 
thousands  of  lives  in  the  course  of  a  few  months.  As  a  rule,  it  ran  a 
slow,  insiduous  course.  Workers  of  ordinary  activity  it  made  pro- 
foundly anemic  and  disinclined  to  exertion,  rendering  them  acutely  sus- 
ceptible to  other  diseases,  stunting  the  growth  of  children  and  dulling 
their  mental  faculties. 

It  was  in  1838  that  the  parasite  was  positively  detected  and  the 
infection  for  which  it  is  responsible  established  by  a  scientist  of  Milan. 
A  series  of  experiments  in  various  European  medical  centers  and  by 
different  authorities  followed,  physicians  and  students  at  first  refusing 
to  accept  the  theory  that  the  parasite  was,  first,  responsible  for  un- 
cinarasis, and  second,  that  it  entered  the  body  in  the  manner  to  be  now 
described.  Eventually,  however,  they  were  convinced  by  actual  photo- 
graphs taken  of  the  progress  of  the  worm  in  the  bodies  of  animals  sub- 
jected to  infection. 

How  the  Hook  Worm  Works. 

This  leads  us  up  to  the  more  prevalent  method  by  which  the  hook 
worm  spreads  its  disease  and  the  almost  uncanny  manner  in  which  it 
enters  the  body  of  its-  victim. 

It  does  nothing  more  nor  less  than  bore  its  way  in  embryo  form 
through  the  skin  of  the  bare  human  foot,  exposed  to  soil  or  water,  which 
it  selects  as  a  resting  place,  and  makes  its  progress  by  devious  routes 
through  the  circulation  to  the  lungs  and  from  the  lungs  into  the  intes- 
tines. Here  it  finds  its  final  destination,  reaches  adult  size,  and,  attach- 
ing itself  by  a  sucker-like  mouth,  to  the  mucous  membranes,  preys  upon 
the  blood  that  is  necessary  for  the  healthful  sustenance  of  the  body, 
gradually  worrying  down  the  strength  of  the  patient  until  he  or  she  is 
l)rought  to  the  state  described  in  foregoing  paragraphs. 

Greatest  Damage  in  Rural  Districts. 

The  vast  bulk  of  hook  worm  disease  is  found  in  the  rural  districts. 
It  does  not  exist  in  towns  where  proper  sanitary  regulations  prevail, 
or  even  where  people  wear  shoes  all  the  time. 

It  is  in  the  districts  where  tlu'  poorer  classes  go  bai'efoot,  where  chil- 
dren, during  the  warm  weather  discard  tluMr  slioes,  and  Avhere  the  soil 
is  necessary  and  conslanlly  pointed  by  hnnian  excreta — a  condilion 
common  to  many  of  the  less  advanced  sections  ol"  the  State — that  nn- 
cinariasis  exists,  multiplies  its(>lf  indefinitc^ly  and  takes  heaviest  tribute 
uf  lire,    liejiltli.  and    worldiig  jihility. 


44  U.    T.    FARMER. 

And  thei'e])y  luuiiis  a  talc,  tlic  curious  story  of  how  the  disease  is 
s[U'ead  from  person  to  ])ei'son  and  the  conditions  wliich  make  its  prop- 
aii'ation  sui'c  and  easy. 

Every  Victim  Spreads  it. 

In  addition  to  suft'erincj'  himself  from  the  disease,  every  person  af- 
fected is  an  unconscious  and  innocent  agency  for  its  wider  distribution. 
Water  closets  are  an  unknown  quantity  in  those  rural  districts  to 
which  reference  has  been  made.  Resort  is  had  to  places  adjoining  prem- 
ises, to  places  alongside  large  and  small  roads  which  run  through  every 
county  in  the  state,  of  course,  and  to  any  other  locality  that  sugg-ests 
itself  to  the  individual  judgment. 

The  waste  products  of  persons  afflicted  with  uncinariasis  literally 
swarm  with  the  eggs  of  the  parasite.  As  a  consequence  it  requires  no  ef- 
fort of  the  imagination  to  understand  that  the  soil  in  hundreds  of  rural 
districts  is  systematically  polluted,  recruited  year  in  and  year  out  with 
incalculable  supplies  of  the  little  creature  so  heav}^  with  menace  to 
the  health  of  thousands  of  people  in  the  South. 

As  soon  as  the  eggs  hatch  out  it  is  the  first  instinct  of  the  larva  or 
embryo  Avorm  to  seek  water  whether  in  the  form  of  mud-puddles  along 
public  roads,  standing  pools  about  country  houses,  or  2:)erhaps  in  a  drop 
of  dew  in  grass  or  weeds. 

A  child,  let  us  say,  and  children  are  the  main  sutferers  because  of 
the  barefoot  habit  during  warm  weather,  crushes  with  its  naked  foot 
weeds  or  grass  near  its  own  home,  perhaps  paddles  in  pools  along  the 
road  side  or  treads  on  soil  sufficiently  moist  to  encourage  the  attention 
of  the  larva.  The  tiny  insect,  as  yet  invisible  to  the  unaided  eye,  bores 
promptly  through  the  sole  of  the  foot  —  and  the  mischief  is  done. 

Within  a  short  time  after  the  embryo  worm  has  gained  entrance 
to  the  body  the  bottom  of  the  foot  becomes  irritated  and  the  child, 
or  adult,  developes  a  typical  case  of  what  is  commonly  called  "ground 
itch." 

Look  for  the  Ground  Itch. 

How  many  children  have  been  attacked  by  this  ground  itch? 
Countless  thousands,  undoubtedly,  and  in  the  great  majority  of  instances 
it  is  but  the  prelude  to  the  subsequent  development  of  uncinariasis, 
which  is,  in  all  probability,  destined  to  warp  the  child's  life  for  years 
afterward,  and  not  improbably  to  lead  to  its  death. 

By  a  circuitous  route  the  embryo. worm  follows  the  circulation  of 
the  blood  into  the  lungs.  Here  it  bores  its  way  through  the  arterial 
vessels  into  the  air  spaces  of  the  lungs  and  from  the  air  spaces  it  goes 
into  the  small  bronchi.  It  then  arises  with  the  mucus  that  collects  about 
it  into  the  throat  and  is  in  turn  swallowed  by  the  individual  and  is  car- 
ried into  the  stomach  and  intestines.     Here  the  worm,  or  worms,  catch 
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fast  hold  on  the  walls,  or  mucous  membranes,  sucking  blood  and  enlarg- 
ing until  they  reach  the  adult  stage  in  a  month  or  six  weeks.  It  is  at 
this  time  that  the  symptoms  of  the  disease  manifest  themselves.  AVatch 
them  carefully,  searching  back  carefully  for  a  history  of  the  almost  in- 
evitable ground  itch  in  the  child  or  adult,  for  while  the  larva  is  occa- 
sionally introduced  into  the  system  by  drinking  water,  its  invasion  in 
this  respect  is  negligible  compared  to  the  barefoot  route. 

Stunted  Growth  a  Result  of  Hook  Worm. 

The  subject  will  become  profoundly  anemic,  that  is,  bloodless.  The 
skin  grows  pale,  assuming  a  yellowish  tint,  and  if  the  infection  has  been 
sufficiently  severe,  shortness  of  breath  and  dropsy  ensue.  Death  some- 
times follows  this  stage,  but  as  a  rule  the  patient  drags  along  an  en- 
ervated, inert,  miserable  existence,  vitality  and  resisting  power  infinitely 
lowered,  ready  to  fall  a  quick  victim  to  any  more  virulent  disease  that 
attacks  the  system.  That  is  one  of  the  most  jDernicious  features  of  un- 
cinariasis, the  fact  that  it  so  weakens  its  victim  as  to  make  him  or  her 
readily  susceptible  to  other  disorders  that  might,  in  its  absence,  be  com- 
bated unnoticed  by  the  s^'stem. 

"Where  the  disease  assails  children  in  their  growing  years, .  and  that 
is  its  stronghold,  it  invariably  paralyzes  their  mental  and  physical  de- 
velopment. The  child  is  slow  to  learn,  sickly,  bloodless  and  indolent, 
gaining  a  reputation  for  stupidity  in  the  classroom  and  laziness  in  the 
field  wholly  referable  to  the  disease  from  which  it  is  suffering,  uncon- 
sciously to  its  parents,  teacher  and  itself.  Freciuently  children  thus 
affected  reach  the  years  of  maturity  with  childish  form  and  features, 
unhealthy,  unambitious  and  Avholly  unfitted  to  play  the  slightest  ef- 
fectual part  in  the  work  of  the  world. 

The  condition  continues  as  a  rule  for  eight  or  ten  years  in  the  adult 
or  child,  at  the  end  of  which  time  the  ever-corroding  worm  dies,  re- 
linquishes its  hold  on  the  intestines  and  is  expelled  from  the  body.  As 
often  as  not,  however,  the  fearful  unsanitary  conditions  under  which  the 
patient  lives,  and  the  continued  practice  of  going  barefoot,  leads  to  a 
reinfection,  so  that  the  mischief  may  keep  on  indefinitely. 

Many  of  the  wretched,  sallow,  hollow-chested  individuals  currently 
known  as  "clay-eaters,"  are  nothing  more  or  less  than  victims  of  un- 
cinariasis. 

It  will  be  seen  that,  in  cases,  even  where  the  child  survives  this 
eight  or  ten-year  torture,  it  lias  virtually  sacrificed  its  youth,  and  that  its 
constitution  has  sustained  ;in  iiiipairnient  fi'om  which  it  frequently  never 
recovers.  The  years  that  shonld  have  been  spent  in  actpiiiiiig  know- 
ledge which  should  eqnip  the  boy  oc  gii'l  foi-  life  work,  are  lost,  (.Iragged 
through  miserably  and  listlessly,  with  apalhclic  mind  and  torjiid.  un- 
responsive muscles — a  dismal  and  tragic  caricature  ol'thc  hnnyani.  hop,.- 
fril    and    mastci'fnl    picture   youth    shouhl    present. 
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Th(^  remedy  is  simple,  tra^ieally  simple,  weighed  against  the  an- 
nual destruction  of  life  and  the  incalculable  stagnation  to  progress 
wi(^lde(l  hy  the  disease. 

The  Cure  is  Simple  and  Costs  but  a  Few  Cents. 

The  board  of  health  in  nearly  every  Southern  State  stands  ready, 
too,  to  diagnose  suspected  cases,  the  disease  lending  itself  to  infallible 
diagnosis.  Wherever  there  is  reason  to  believe  the  disease  exists  a  letter 
sent  to  Secretary,  State  Board  of  Health,  at  your  capital  city — Jackson, 
Montgomery,  Baton  Rouge,  or  what  not — will  doubtless  bring  you 
prompt  advice,  information,  and  a  free  diagnosis. 

This  in  brief  is  the  story  and  it  cannot  be  too  thoroughly  learned. 

And  this  is  the  remedy : 

One  dose  of  thymol,  perhaps  two  followed  by  relaxing  medicines. 

Your  cure  is  etfected.  the  murderous  parasites  checked  short  in  their 
course  and  within  a  few^  months  there  is  a  re-made  boy  or  girl,  a  re- 
made man  or  woman,  the  recuperative  forces  of  the  system  responding 
marvelously  as  soon  as  the  dead  incubus  against  which  it  has  been  strug- 
!ing  in  vain  is  removed. 

It  is  emphasized,  however,  by  the  State  Board  of  Health,  that  treat- 
ment should  not  be  administered  by  the  patient,  but  by  a  competent 
physician.  Fundameiital  conditions  vary  with  different  persons,  and  the 
quantity  of  this  well-known  drug  that  may  be  effectual  Math  one  indi- 
vidual may  in.juriously  affect  another. 


A  MESSAGE  TO  SOUTHERN  FARMERS. 


Dr.  Henry  Wallace,  who  is  the  editor  of  Wallace's  Farmer,  and 
who  has  been  traveling  through  the  South  as  a  member  of  the  Country 
Life  Commission,  gives  his  impression  of  agricultural  conditions  in  the 
South  and  of  the  needs  of  the  Southern  farmer  in  a  letter  to  the  Southern 
Farm  Gazette. 

He  says,  "In  my  opinion  the  first  and  greatest  need  of  Southern 
farming  is  humus." 

"Humus  is  the  life  of  the  soil,  and  watchful  as  we  must  be  of  its 
preservation  in  the  North  and  West,  yon  have  to  be  doubly  watchful  in 
the  South  where  your  open  winters  greatly  facilitate  the  leaching  out 
of  fertility.  Contrast  this  with  conditions  in  Iowa :  our  land  is  frozen 
two  feet  thick  in  winter,  bacterial  action  stopped,  the  fertility  locked 
up,  and  cover  crops  kept  on  the  land  to  save  any  that  would  otherwise 
be  lost. 

"It  seems  to  me  therefore  that  with  conditions  as  they  are.  the  first 
and  biggest  thing  for  Southern  farmers  to  do  is  to  try  to  get  more  humus 
in  the  land,  growing  more  cowpeas  especially,  with  vetches  and  clover 
as  cover   crops  in    winter.      The    saddest    thing    I    have    seen    in    the 
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Cott^'ii  BeJt  is  the  Avashing  away  of  so  much  laud,  aud  this  is  largely  due 
to  insufficieut  humus.  A¥ithout  it  the  lands  cannot  hold  moisture  nor 
give  it  out  slowly. 

"Dairying  would  be  a  great  help  to  you,  but  you  need  cattle  of  bet- 
ter type  and  blood  to  make  it  profitable.  The  best  cow  in  my  herd  last 
year  gave  11.300  pounds  of  milk.  A  rule  with  us  is  to  keep  one  head  of 
stock  to  the  acre  all  summer. 

"You  need  better  horses,  in  my  judgment,  and  more  of  them.  A 
one-horse  plow  in  Iowa  is  almost  a  curiosity,  and  so  is  a  plow  horse 
weighing  less  than  1,200  pounds.  I  bought  a  team  last  spring  weighing 
1,600  pounds  each.     On  heavy  land  we  put  three  horses. 

"Another  great  need  of  the  South  is  to  break  up  your  ruinous  ten- 
ant system.  You  need  to  pray  to  be  saved  from  the '  f arm-owuier  who 
lives  in  town  and  lets  tenants  butcher  his  land.  The  hope  of  any  State 
is  in  its  prosperous  farm-owners,  each  living  under  his  own  vine  and 
fig-tree. 

"You  need  better  roads,  too,  of  course,  and  I  would  especially  com- 
mend to  you  the  split-log  drag.  It  has  been  a  great  success  in  the  M^est 
the  cheapest  and  most  popular  good  roads-maker  we  have  ever  found. 
It  will  not  do  on  sandy  land,  as  you  know;  but  on  clay  and  gumbo  types 
it  is  everything  that  is  claimed  for  it. 

"The  price  of  farm  lands  in  the  South  naturally  interests  me,  as 
prices  in  Iowa  range  so  much  higher— from  $75  to  $150,  with  $80  per- 
haps as  an  average.  As  to  how  we  make  them  pay  profits  on  so  much 
I  would  answer : — 

"(1)  AA^e  keep  them  full  of  humus,  growing  legumes  and  applying 
barnyard  manure,  so  keep  them  increasing  in  value  while  spending 
practicalh'  nothing  for  commercial  fertilizers. 

"(2)  AVe  grow  stock  and  so  make  two  profits  in&tead  of  one  on 
Avhat  we  raise,  farming  tAvelve  months  in  the  year. 

"(3)  AYe  practice  careful  rotation — for  instance,  corn  tAVO  years, 
then  wheat,  then  clover. 

"(4)  AYe  use  improved  labor-saA'ing,  horse-poAver  implements  and 
machinery,  at  once  cultivating,  harvesting,  etc.,  better  and  at  less  ex- 
pense than  by  hand  labor. 

"I  am  asked  about  the  Avay  Ave  make  our  bumper  corn  yields  in 
ToAva.  and  if  there  is  mucli  liand  cultivation.  No  there  is  practically 
]io  Avork  by  hand  fi'om  planting  to  shredding  and  husking.  To  begin 
Avitli.  Ave  usually  have  a  clover  or  bluegrass  sod  and  ploAV  in  fall 
befoi'c  the  ground  f  I'eezes,  in  the  spring  discing  thoroughly.  AVe 
usually  ])lant  3  1-2  feet  apai't  each  Avay — check  i)lanling— anil  liar- 
i-!)\"  l.i'tdi'f  il  is  uf).  As  soon  as  up.  if  land  is  weedy,  Ave  tak(^  oiu'- 
lioise  or  Iwo-horsc  weeder  (with  1  \\-()-lioi'se  weeder  we  can  eo\-er  lliirly 
aei'es  a  day  i  and  kill  all  small  weeds  in  this  way.  plowing  al'lerwards 
li''iiii  IIu'cc  lo  six  limes.  The  coru  hreediiiL;'  assoeial  iiMis  have  done  mmdi 
lo   slimui;:!'     inferesj    in    impi'o\cd    seed   and    Ihe    need    ol'   improved    melli- 
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ods  generally  :n  Iowa,  but  it  cannot  be  too  often  emphasized  that  the 
whole  stalk,  and  not  the  ear  alone,  must  be  taken  into  considera- 
tion in  judging-  the  value  of  a  plant  and  its  desirability  for  seed  pur- 
poses.    This  is  one  mistake  our  corn  shows  have  not  yet  come  to  realize. 

"As  the  problem  of  sanitation  and  general  health  conditions  has 
been  so  much  discussed,  let  me'  say  in  conclusion,  that  the  farmers  of 
the  South  are  to  be  congratulated,  in  that  The  Southern  Farm  Gazette 
and  The  Progressive  Farmer  refuse  to  aid  in  their  robbery  and  injurj^ 
by  advertising  patent  medicine  sharks.  This  great  American  fraud, 
finding  its  prey,  vulture-like,  not  among  the  strong  and  vigorous,  but 
among  the  afflicted  and  dying,  is  one'  of  the  most  shameless  evils  in  our 
country,  and  it  is  a  disgrace  to  our  church  papers  that  many  of  them 
carry  column  after  column  of  advertisements  of  these  patent  medicines, 
some  of  which  foster  opium  and  whiskey  habits,  and  others  of  w^hich  are 
only  a  little'  less  disreputable  than  outright  w^hiskey  ads.  It  is  high  time 
for  our  Christian  people  to  demand  a  reform  here.  And  the  stock  food 
business — well,  the  thing's  a  fraud;  that's  the  plain  English  way  to 
talk  about  it,  and  we  advise  people  not  to  use'  them. 

"But  if  you  can  remember  but  one  thing  in  this  message  of  mine  to 
Southern  farmers,  let  it  be  this:  Get  more  humus  into  your  soils.  That 
is  your  hope  and  your  greatest  task. ' ' 


THE  QUERY  PAGE. 


Questions  of  general  interest  from  farmers,  teachers,  students  and  all  persons 
interested  in  the  development  of  Scientific  Agriculture  are  solicited.  Any  question 
not  considered  of  general  interest  will  be  answered  by  private  letter.  -Address  all 
communications  to  the  U.  T.  Farmer. 


What  are  the  Most  Economical  Rations  for  Dairy  Cows? 

First  a  balanced  ration,  or  one  that  has  the  proper  proportions  of 
protein,  carbohydrates  and  fat,  is  of  vital  importance  from  an  eco- 
nomical standpoint.  For  example,  if  a  cow  is  getting  a  ration  Avith 
too  little  of  one  constituent  as  protein,  she  must  to  get  enough  protein  for 
her  needs  eat  an  unnecessary  amount  of  some  other  constituent.  This 
extra  feed  consumed  is  wasted  and  the  cow  also  wasts  part  of  her  energy 
in  handling  it. 

Of  two  rations  properly  balanced  the  one  that  can  be  gotten  the 
cheapest  is  of  course  the  most  economical  and  that  is  the  home-grown 
ration. 

Many  a  farmer  loses  money  on  his  dairy  herd  because  he  does 
not  use  the  feed  he  has  at  hand.  Corn  silage  is  one  of  the  best  to  put 
into  a  dairy  ration,  yet  many  farmers  pay  no  attention  to  it.  They 
gather  the  corn  and  leave  the  stalks  standing  in  the  field  where  they 
are  not  only  a  dead  loss  but  are  also  in  the  way  and  must  be  harrowed 
down  before  the  land  can  be  properly  plowed.  This  corn  cut  before  it 
is  fully  matured  and  put  into  a  silo  makes  a  nourishing  food  that  is 
much  relished  by  the  cows  and  makes  a  good  winter  substitute  for  grass, 
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Where  it  is  not  feasible  to  put  the  corn  into  a  silo  it  should  be  cured 
and  used  as  stover.  In  this  form  it  is  almost  as  valuable  as  timothy 
hay  as  is  shown  by  the  following  comparison. 


Dry  Matter 

Protein 

Carbohydrates 

Fat 

10  lbs.  Timothy  Hay 

8.69 

8.92 

0.28 
0.25 

4.84 
4.86 

0.14 

15  lbs.  Stover , 

0.10 

Soy  Bean   hay   is   another  thing-  the   farmer   should   feed  more   of. 

It  is  a  fine  hay.  all  kinds  of  domestic  animals  like  it.  and  it  gives  a  large 
yield  per  acre. 

Below  are  given  the  feeding  values   of  Corn  Silage,   Corn  Stover, 
Timothy  hay,  and  Soy  Bean  hay. 


Corn    Silage   

Corn  Stover  .... 
Timothy  hay  . 
Soy  Bean  hay 


Dry  Mat- 
ter in  lUO 
pounds 


20.9 
59.5 

86.8 

88.7 


Digestible  Nutrients  in  100  pounds 


0.9 
1.7 

2.8 
10.8 


Carboh. 

11.3 
32.4 
43.4 

38.7 


0.7 
0.7 
1.4 
1.5 


Below  is  given  a  good  ration  for  dairy  cows 


30  lbs.  Silage  

10  lbs.  Oats  and  Vetch  hay 

6   lbs.   Barley   

4  lbs.  Soy  Bean  meal  

Total   


Dry  Mat. 

6.27 
9.11 
5.35 
3.57 


24.30 


Protein 

0.27 
0.43 
0.522 
1.184 


2.406 


Carboh. 

3.39 
4.64 
3.94 

0.89 


12.86 


0.21 
0.15 
0.096 
0.576 


1.032 


Nutri.  Ratio 


1:6.3 


Rotation  of  crops  for  the  above  Ration  for  30  cows  on  150  acre  farm, 
together  with  45  steers  and  a  few  hogs. 

Time  of  Planting.  Crop. 

1909  Spring Corn  for  Silage. 

1909  fall    Barley. 

1910  spring  Sov  Beans. 

1910  fall Oats  and  Vetch. 

1911  spriiio-  f  1-2  Sorghum  &  Cow   Peas   (pasture) 

(  1-2  Soy  Beans. 
1911  fall    Crimson  Clover. 


A.  (60  Acres.) 
Barley. 

Soy  Beans. 
Oats  and  Vetcli. 


B.  (65  Acres.) 

Oats  and  Vetch. 
f  Soy  Beans  (40). 
I  Sorghum  and  Cow  l*(>ns   (25). 

Crimson  ('lovrf. 


C.    (25   Acres.) 
( 'orn. 


—A   Sjiidciil 
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WATER  TRANSPORTATION  DEVELOPS  MARKETS. 


Our  2125,000  miles  of  railroads  are  entii'ely  inadcM^uatc  to  take  care 
of  present  crops.  Those  familiar  with  our  (^xaet  ueeds  say  we  require 
100,000  more  miles  of  railway  and  then  only  the  most  urgent  needs 
would  be  met. 

Our  whole  country  is  becoming  agitated  over  the  need  of  increasing 
greatly  the  facilities  of  our  water-ways.  There  is  much  justice  in  this 
agitation.  Old  countries  who  have  met  years  ago  the  problems  that 
we  ai'e  approaching  now  have  found  large  sums  of  money  spent  on  water- 
ways their  wisest  investments.  France,  Germany  and  Russia  have 
cheapened  transportation,  developed  markets  and  lessened  the  cost  of 
jn'oducing  for  the  working  man  and  his  family  by  providing  hundreds 
of  miles  of  Avater-ways. 

According  to  the  best  authorities  it  takes  1000  tons  of  steel  in  rails 
to  move  1000  tons  of  freight  10  miles,  while  the  same  amount  of  freight 
on  water  may  be  moved  for  10  to  20  per  cent,  of  the  steel  investment 
and  for  50  to  75  per  cent,  less  fuel. 

A  IMississippi  steamer  moderatel.v  equipped  will  carry  67,000  tons 
of  coal  in  tow.  In  our  great  lakes  20,000  tons  may  be  handled.  One 
grain  boat  on  the  lakes  is  capable  of  handling  the  product  of  27,000 
acres  of  average  wheat  land. 

In  speaking  of  this  matter  Dr.  Snyder,  Pres.  Agrl.  &  Mech.  College 
of  Mich,  says  "A  ship  canal  from  the  lakes  to  the  gulf  with  an  exten- 
sion of  the  system  to  the  tributaries  of  the  Mississippi,  would  be  an 
undertaking  w^ell  Avorth}'  the  genius  and  energy  of  our  American  people, 
and  easily  within  accomplishment. 

Were  this  great  system  completed  the  products  of  thirty  of  our 
great  states  lying  between  our  eastern  and  western  inountain  ranges 
would  enjoy  the  tremendous  advantage  of  water  transportation,  and 
twenty  thousand  miles  would  be  added  to  the  coast  line  of  the  Republic. 
AA^ater  routes  are  necessary  for  transportation  and  in  fact  indis- 
pensable to  the  future  development  of  this  country.  Can  the  products 
of  the  great  Mississippi  basin,  when  the  population  shall  have  reached 
several  hundred  millions,  be  hauled  in  freight  cars  over  the  great  moun- 
tain ranges  on  either  side  ?  Land  transportation  can  only  be  solved  by 
the  co-operation  of  water  transportation.  The  vast  railroad  problems 
can  best  be  settled  by  the  development  of  our  inland  water-ways. 

A  dollar  paid  for  freight  will  carry  a  ton  on  the  Soo  canal  one 
thousand  miles.  On  the  Erie  canal  526  miles.  On  the  ne^v  Erie  canal 
it  is  estimated  that  it  will  carry  it  1,900  miles,  while  on  the  average,  a 
dollar  on  the  American  railways  will  take  a  ton  but  133  miles.  America 
has  the  greatest  natural  system  of  water-ways  in  the  Avorld.  The 
Mississippi  river  is  the  natural  dominating  center  of  this  system.  With 
its  tributaries  it  touches  all  but  sixteen  of  our  fortv-six  states. 
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To  make  this  river  a  ship  canal  from  the  Lakes  to  the  gulf  would  be 
the  beginning:  of  a  most  splendid  commercial  development.  Chicago, 
very  wisely,  has  spent  sixty  million  dollars  to  open  it  as  a  drainage 
ditch  and  barge  canal.  It  is  estimated  that  100  million  more  would  make 
of  it  a  ship  canal  with  from  fourteen  to  twenty  feet  of  water,  and  that 
if  it  cost  200  million,  it  would  pay  for  itself  every  year. 

This  one  stroke  would  give  to  this  continent  a  new  seaboard  from 
Canada  to  New  Orleans.  It  would  afford  permanent  relief  to  the  con- 
gested freight  centers  of  Chicago  and  St.  Louis  and  lighten  the  load  of 
tonnage  from  Duluth  through  Cleveland  and  Buffalo.  The  East  and 
the  West  would  make  of  it  the  busiest  canal  in  the  world. 

In  the  fall,  the  4,000  boats  now  engaged  in  lake  trade  alone  and 
consequently  compelled  on  account  of  ice  to  lie  dormant  for  six  months 
of  each  year,  would  load  up  with  corn,  wheat  and  hay,  and  ship  this 
freightage  at  very  small  cost  to  hundreds  of  southern  cities,  and  around 
the  coast  to  eastern  cities,  which  need  them.  This  great  fleet  would 
pass  out  into  the  gulf  and  south  to  Panama  and  the  South  American  re- 
publics and  restore  to  the  salt  seas  our  merchant  marine,  carrying  profits 
during  winters  now  idle.  In  the  early  spring  they  would  start  north 
with  cotton  for  a  hundred  manufacturing  centers  yet  to  be  developed; 
with  the  next  year's  supply  of  fuel  for  the  North  and  great  Northwest 
from  the  coal  fields  of  Alabama,  or  perhaps  with  coal  to  supply  the 
great  ship  yards  and  other  industries  to  be  established  near  the  ore  de- 
posits on  our  lakes.  Southern  lumber  would  come  North  almost  as 
cheaply  as  it  would  float  South  on  the  bosom  of  the  Father  of  "Waters; 
cattle  by  the  hundreds  of  thousands  would  be  shipped  to  our  Avonderful 
grazing  lands  in  the  North  and  back  to  the  corn  belt  in  the  fall  to  be 
finished  for  the  market. 

It  Avould  bring  the  ocean  with  all  its  marvelous  advantages  of 
water  transportation,  to  the  AA^estern  and  Southern  farms. 


ATHLETICS  IN  THE  COLLEGE  OF  AGRICULTURE, 

From   the   Cornell   Countryman. 


The  College  of  Agriculture  is  in  the  front  rank  among  tlic  colleges  of 
Cornell  in  its  athletic  spirit.  This  is  as  it  should  be  for  the  class  of  ma- 
terial is  of  the  best,  comprising  as  it  does  a  student  body  whose  physiques 
have  l)een  accustomed  to  a  healthy  outdoor  life  before  coming  here, 
and  Avhose  naturai  teiideiicy  is  to  coiitinuc  the  aclivc  life  Avliieh  they 
liavc   |)i-eviously   led. 

Cornell's  jji-oiniiiciicc  in  nil  branches  of  college  spoi'l  is  of  recent 
growth  and  the  ('ollege  (if  Agi'ienltnre  has  been  a  leading  i'aeldr  in  ils 
developiiieiil .  II  \\';is  not  many  years  ago  when  a  \ielory  in  any  sporl, 
l)esides  rowing  was  of  rai-e  oeenrretice  and  Ihe  \;\rk  of  nialeri;d  was 
U'iven    as    Ihe    reason    l^n'    onr    failnre    lo    hold    onr    own    with    olher    iini- 
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versities.  Tliosc  most  interested  in  oar  athletic  success  predicted  the 
good  results  that  the  College  of  Agriculture  was  to  bring  us,  and  ahvays 
used  the  argument.  "Wait  until  we  get  our  Agricultural  buildings  and 
then  Ave  will  have  the  material  with  which  to  win."  The  results  at- 
tained in  athletics  since  the  completion  of  this  college  have  certainly 
veritied  their  pro])liecy. 

The  plan  of  giving  gymnasium  credit  for  participation  in  any  branch 
of  sport  is  a  grent  incentive  to  students  to  do  something  in  Inter-college, 
class,  or  varsity  athletics.  It  gives  an  opportunity  to  those  who  have 
never  taken  part  in  competition  to  try  themselves  out  against  others  as 
inexperienced  as  themselves,  in  the  Inter-college  and  class  contests, 
while  the  experienced  men  may  always  strive  for  the  varsity  teams. 
Our  athletic  competitions  are  graded  in  such  a  way  that  a  man  need 
give  very  little  of  his  time  and  yet  may  make  some  team.  Many  fine 
athletes  have  been  developed  for  the  varsity  teams  by  a  little  participa- 
tion in  Inter-college  and  class  athletics  when  the  student  was  fearful 
of  having  to  give  too  much  time  trying  for  the  varsity  team,  it  being 
a  serious  question  with  him  of  doing  sufficient  work  to  stay  in  the  Uni- 
versity. When  sure  of  their  standing  in  their  classes,  the  men  tried  for 
the  varsity  and  made  it,  the  training  both  in  knowledge  of  the  sport 
and  the  betterment  in  physical  condition  from  the  casual  Avork  in  these 
minor  contests  making  of  them  athletes  of  varsity  calibre. 

The  good-felloAVship  and  self-reliance  gained  in  athletics  by  the 
average  student  who.  through  home  situation  or  other  reasons  has  never 
had  much  opportunity  to  mingle  with  the  world,  are  among  the  notable 
benefits  which  the  College  of  Agriculture  ascribes  to  athletics.  In  the 
athletic  Hall  of  Fame  at  Cornell  University  the  College  of  Agriculture 
has  mauA^  members.  No  college  in  your  midst  can  shoAV  more  able 
leaders  of  more  versatile  athletics  in  sports  where  brain  and  brawn  have 
counted  for  most.  Let  everyone  do  something  to  increase  the  interest 
in  your  college  for  general  participation  in  athletics  and  .^'ou  Avill  be 
doing  your  share  in  the  development  of  the  true  Cornell  spirit  in  the 
College  of  Agriculture. 

Of  last  year's  "C"  men  ten  were  in  the  College  of  Agriculture, 
representing  each  of  the  major  sports.  The  holder  of  the  inter-collegiate 
heavy  Aveight  Avrestling  championship  is  a  member  of  the  class  of  1911, 
Agriculture,  and  F.  J.  Porter,  inter-collegiate  shot-putting  champion 
in  his  senior  year  Avas  one  of  the  college's  early  stars.  The  College 
holds  the  Inter-college  Cross  Country  cup  at  present  and  has  made  strong 
fights  in  the  inter-college  creAV.  track  and  baseball  contests.  Such  is 
the  record  of  the  College  of  "Farmers,"  and  it  is  a  good  one.  It  de- 
volves upon  its  present  and  future  members  to  maintain  and  augment 
this  standing  in  athletics  as  well  as  in  other  activities. — John  F.  jNIoak- 
lev. 
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AGRICULTURAL  EDUCATION. 


EMERSON'S  "FARMING. 


This  picture  is  such  a  perfect  combination  of  good  art  and  bad 
agriculture  as  to  make  it  a  pernicious  model  and  standard  for  an  intel- 
lectual cult  who  get  their  knowledge  of  mankind  second-hand  as  they 
get  their  knowledge  of  nature  from  the  nature  fakirs. 

Had  the  author  been  content  to  use  his  cultivated  appreciation  of 
nature  and  human  nature  by  simply  representing  a  type  of  farmer  as  he 
found  him  the  picture  would  have  been  as  accurate  historically  as  it  is 
fine  considered  as  art.  But  some  things  are  happening  that  never  before 
happened  in  the  history  of  the  race,  and  some  changes  have  been  so 
rapid  that  he  whose  conception  became  fixed  longer  ago  than  yesterday 
is  already  behind  the  times.  And  any  expression  or  action  based  on 
such  conception  is  erroneous.  Emerson's  error  is  in  attempting  to  pre- 
scribe for  all  time  a  condition  which — under  his  very  eyes  had  he  but 
seen — was  depopulating  rural  New  England. 

The  reaction  of  nature  on  the  passive  and  receptive  individual 
will  doubtless  always  be  as  here  so  truthfullj^  represented.  But  educa- 
tion of  the  modern  kind  destroys  passiveness  and  the  activity  which 
carried  the  farmer  of  the  east  into  other  professions  has  broken  the 
bonds  of  the  western  farmer  and  he  isn't  now  "timing  himself  to 
nature." 

For  instance  the  jayhawker  began  to  be  conscious  of  himself  some 
twenty  years  ago  and  he  proceeded  to  spoil  the  picture  which  Emerson 
and  many  others  before  and  since  had  reduced  to  a  formula  and  which 
in  its  conventional  form  has  been  indefinitely  reproduced  in  literature, 
art,  and  the  drama.  His  first  diagnosis  was  that  he  had  some  kind  of 
political  ailment  and  for  several  years  he  proceeded  to  upset  political 
dope  and  put  himself  on  record  as  dissatisfied  with  Things  in  General. 

But  while  a  disposition  to  repudiate  "the  parsimony  of  his 
strength"  his  "powers  jueekly  worn"  and  "of  the  subduing  and 
silencing"  effect  of  his  vocation  spread  to  his  neighbors  his  weakness 
was  found  to  be  his  ignorance  of  protoplasm  as  well  as  polities.  And 
as  a  result  there  has  been  evolved  a  new  standard  of  art. 

For  the  intelligent  young  farmer  considers  himself  as  something 
iiiore  on  the  landscape  than  the  oak  tree,  the  haystack,  the  river,  or 
the  hill.  He  has  no  aiiil)iti{))i  to  fit  his  environment  simply  as  do  thi' 
kilts  and  bare  legs  of  the  Highlanders  or  the  wooden  shoes  and  fish 
wives  of  France.  He  ])elieves  it  i)0ssible  to  "shine  in  palaces"  and 
"drawing  rooms"  and  even  in  emergencies  to  Avear  a  claw  hanniier 
coat  with  correctness  of  time,  place,  and  fit  Avithout  being  "exensed 
fi'oni  lilUige."  And  in  polilics  lie  means  1o  know  Ihc  game  ;it  ieasi  well 
enonuli   to  see  that    It    is   phiye<|    I'jiii'. 
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Too  bad  it  is  if  the  farmer  is  to  lose  all  sense  of  his  ohlio'ation  to 
remain  picturesque  agreeable  to  the  aesthetic  tastes  of  those  who  need 
an  Uncle  Josh  Whitcomb  to  amuse  them  or  the  more  respectable  class 
who  know  from  study  and  travel  what  a  farmer  ought  to  be  like  and 
has  been  like  from  the  beginning — too  bad  that  he  refuses  to  stay  put. 
Doubtless  the  old  type  of  farmer  will  continue  to  be  found  for  some 
time  to  come  and  we  may  have  to  call  the  new  type  the  agriculturist' — 
a  name  that  is  rapidly  becoming  respectable — but  nevertheless  the  artist's 
dope  is  spilled  beyond  recovery. 

Hereafter  the  pastoral  poet  who  goes  out  hunting  is  doomed  to 
return  many  times  disgusted  and  disappointed  for  want  of  game.  For 
when  he  scratches  his  peasant  he  may  find  a  student.  And  the  landscape 
artist  who  makes  his  living  hy  painting  pictures  to  sell  would  better 
begin  to  develop  the  aesthetic  possibilities  of  the  silo,  the  manure 
spreader  and  the  alfalfa  patch.  For  on  such  is  based  the  future  happi- 
ness of  the  race. 


AGRICULTURE  IN  THE  HIGH  SCHOOL. 

From  "A  Manual  for  High  Schools." 


I.     Point  of  View. 

Order  is  heaven's  first  law  and  this  manual  is  an  attempt  to  give  the 
appearance  of  order,  to  a  matter  that  is  more  or  less  confused  in  school 
men's  minds.  In  recent  years  the  course  of  study  for  the  high  has  been 
carefully  worked  out  and  agreed  upon  and  in  its  approved  form  is  either 
the  working  plan  or  the  ideal  of  standard  high  schools.  Such  course 
includes  a  generous  amount  of  work  in  physics,  chemistry,  physical  geog- 
raphy, botany,  zoolog}^  and  physiology.  Since  the  best  method  of  illus- 
trating any  unknown  fact  or  principle  is  by  means  of  familiar  materials 
and  since  to  a  vast  majority  of  pupils  these  for  the  sciences  mean  agricul- 
tural materials,  economy  dictates  the  use  of  what  the  rural  environment 
tiffords  in  teaching  all  sciences,  and  no  science  should  be  attempted  that 
cannot  be  demonstrated  by  some  means;  or  stated  conversely  from  the 
industrial  viewpoint,  since  agriculture  depends  on  a  knowledge  of  all  the 
sciences  the  only  way  to  put  agricultural  instruction  on  a  safe,  rational 
basis  is  to  correlate  it  with  the  underlying  sciences  and  teach  both 
together  without  attempting  to  draAV  any  very  sharp  line  to  indicate  when 
we  pass  from  the  cultural  to  the  industrial  use.  Granted  that  scien- 
tific subjects  ivhere  as  luell  tanght  have  a  cultural  value  not  inferior  to 
other  subjects  in  the  curriculum  and  that  therefore  they  should  be  as 
liberally  provided  for,  and  granted  further  that  a  reform  in  education  in 
the  interest  of  industrial  vocations  is  imminent,  how  may  schools  most 
economically  meet  the  Iavo  requirements?     Here  the  school  man  is  hesi- 
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tat  ill  g  while  the  advocates  of  industrial  education  are  not.  The  writer  as 
a  school  man  of  some  variety  and  length  of  experience  insists  that  if 
education  is  to  be  reformed  "the  revision  should  he  by  its  friends"  that 
W'^  may  be  saved  the  expense  of  a  dual  system  of  public  education  a.nd 
that  the  ancient  landmarks  of  pedagogy  be  preserved.  And  in  the  present 
situation  it  is  hard  to  tell  which  is  worse,  the  fellow  who  sees  nothing 
but  agriculture  or  the  fellow  who  will  have  none  of  it. 

An  argument  for  the  introduction  of  agricultural  courses  into  all 
secondary  schools  (high  schools)  maintained  by  taxation  of  an  agricul- 
tural public  should  not  be  necessary  and  is  not  here  attempted.  This 
manual  is  intended  to  set  forth  a  method  by  which  the  high  school  may 
not  onl}'  provide  agricultural  instruction  to  prospective  farmers,  teachers 
of  rural  schools,  and  preparatory  students  for  whatever  course  or  voca- 
tion, but  also  to  show  how  the  correlation  of  such  agricultural  work  with 
the  high  school  science  work  may  immeaitirably  eiihance  the  value  of 
both.  In  the  course  of  study  following,  the  idea  of  utilizing  agriculture 
for  the  foregoing  purposes  is  worked  out  and  the  order  in  which  various 
sciences  are  arranged  and  developed  in  the  course  is  not  only  an  approved 
scientific  and  pedagogical  order  but  will  also  be  found  to  satisfy  the 
order  imposed  by  the  succession  of  seasons.  For  there  is  a  tide  in  the 
affairs  of  the  farm  home  which  the  agricultural  teacher  should  take  at 
the  flood,  launching  his  topics  at  the  right  psychological  moment  to  at- 
tain the  maximum  of  interest  and  to  affect  most  profitabl}^  the  succeeding 
crop. 

Whether  the  college  or  university  endorses  a  plan  of  education  that 
is  successful  locally  is  a  matter  of  small  concern  to  the  school  since  so  few 
of  its  students  are  destined  to  go  farther  than  the  home  school.  The 
high  school  is  the  people's  college  and  any  warping  of  its  course  merely 
to  satisfy  college  entrance  requirements  indicates  a  misconception  -of 
the  function  of  the  public  school  system.  However  there  should  be  no 
Avar  here  as  the  universities  stand  for  this  same  idea  of  education  and 
will  meet  any  school  that  provides  the  proper  amount  of  thorough  profit- 
able work  on  any  subject.  The  high  school  is  less  dependent  on  main- 
tenance of  accredited  relationship  that  the  college  or  university  is. 

An  examination  of  the  agricultural  topics  enunu'rated  in  this  course 
of  study  should  convince  one  that  like  all  other  subjects  taught  in  the 
high  school  the  only  safe  i)rei)aration  for  the  teacher  is  collegiate  train- 
ing; and  verj'  nuich  of  the  worlv  now  from  necessity  presented  only  in 
the  agricultural  colleges  is  no  moi-c  than  secondary  in  grade  and  is  des- 
tined to  be  removed  to  the  high  scliools  as  soon  as  they  put  themselves 
in  the  proper  attitude  to  receive  it.  Vov  such  services  the  best  high 
schools  will,  as  they  now  do  in  tlu^  case  of  oth(M'  instructors,  pay  more 
than  the  college  or  unixri'sily  |)ays  its  ins1  rii('j(trs  w  hich  because  of  their 
scarcity  is  also  more  in  Ihe  ease  ol"  agrienll  ni'isls  l!i;in  ol'  olber  expert 
leaehel'S  of  eiinix'ab'nl    ;i1 1  a  ininents. 
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The  problem  of  giving  agrieultiiral  instrnetioii  in  higli  schools  is  one 
of  preparation  of  the  teacher,  of  cooperation  of  the  community  and  of 
providing  the  funds.  The  board  should  therefore  expect  to  provide  more 
means  and  know  what  the  additional  expense  is  to  be  before  installing 
the  course.  What  that  additional  expense  is  to  be  depends  upon  the 
plans  of  the  school,  the  extent  to  which  the  community  is  willing  to  co- 
operate, and  the  ability  of  the  agriculturist  to  get  the  most  out  of  his 
equipment  and  environment. 

The  ultimate  aim  of  agricultural  education  has  not  alwaj^s  been 
clearly-  defined.  To  many  of  its  strongest  advocates  and  the  industrial 
masses  generally  it  means  greater  efficiency  in  the  work  by  which  they 
maintain  themselves  and  their  families,  and  an  alleviation  of  hardships. 
Praiseworthy  though  these  motives  may  be,  to  the  writer  it  means  much 
more  as  an  educational  reform  than  it  does  as  an  industrial  reform,  simply, 
a  statement  of  reasons  for  which  belief  would  be  argumentative  and 
are  therefore  omitted.  But  that  belief  explains  the  point  of  view  and 
for  that  reason  is  mentioned.  As  an  educational  reform  its  origin  is  the 
universities  and  its  destination  the  high  schools  in  which  many  of  the 
influential  citizens  of  the  future  are  to  get  their  final  training  and  the 
rural  schools  of  which  none  are  too  humble  or  too  poor  to  have  the  bene- 
fit. And  as  the  only  practicable  route  by  which  the  rural  schools  may  get 
the  benefits  of  the  reform  is  b}'  way  of  the  high  school  of  which  every 
county  is  destined  to  have  one  or  more,  the  high  school  should  be 
made  the  rural  teachers'  training  school.  The  high  school  should  there- 
fore send  its  students  in  three  directions — to  active  life,  to  the  college, 
and  to  the  rural  school. 

The  subject  of  agriculture  should  be  incorporated  into  the  science 
work  of  the  high  school  and  not  superimposed  upon  the  already  crowded 
high  school  course — a  mistake  that  has  been  made  often  enough  that  it 
should  begin  to  be  apparent  to  the  friends  of  agricultural  education. 
And  for  this  purpose  only  the  "principles"  of  agriculture  (or  an}"  other 
vocation)  have  a  right  to  a  place  in  the  course.  That  all  principles  of 
agriculture  are  scientific  principles  and  as  such  are  the  most  familiar 
and  available  for  cultural  use  is  here  asserted  and  in  the  accompany- 
ing course  of  study  clearly  illustrated.  Courses  of  study  providing 
specifically  methods  and  practices  in  the  economies  of  cultivation 
of  particular  crops,  harvesting,  preservation,  breed  peculiarities, 
care  of  herds — all  being  matters  of  information  and  skill  in  the 
vocation  of  agriculture  have  no  more  place  in  a  general  hig*h 
school  course  than  have  the  methods  and  technical  phases  of  commerce, 
telegraphy,  music,  photography,  pharamcy,  assaying  or  a  multitude  of 
other  subjects  which  the  high  school  course  deals  with  theoretically  but 
without  aiming  to  turn  out  skilled  operators.  The  advocates  of  agri- 
cultural education  in  the  high  school  should  be  satisfied  to  have  accurate 
instruction  given  in  the  general  principles  of  the  vocation  to  such  ex- 
tent that  the  pupil  will  have  both  incentive  and  ability  to  master  the 
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details  in  his  own  peculiar  way.  Such  instruction  should  not  be  merely 
general  information  but  should  be  technical  in  a  sense  but  it  should  be 
the  technique  of  science  and  not  the  technique  of  agriculture.  To  de- 
mand miore  than  this  will  be  to  destroy  the  value  of  the  course  for  general 
class  uses,  to  arouse  the  just  opposition  of  school  men  (whose  jealousy 
of  educational  principles  involved  is  even  now  very  apparent)  and  to 
injure  and  delaj^  the  cause. 

The  scientific  principles  involved  in  agriculture  are  limited  in  num- 
ber and  quite  definite  in  character.  But  there  is  no  limit  in  theory  nor 
in  fact  to  agricultural  methods  and  practices.  And  these  latter  in  a  high 
school  course  of  stud}"  have  no  value  to  the  large  majority  of  students 
who  should  understand  the  principles.  The  high  school  cannot  hope  to 
produce  operatives  as  Avell  prepared  for  immediate  employment  as  can 
the  business  colleges  and  the  training  and  industrial  schools  though  it 
does  give  all  the  training  for  a  far  greater  success  in  those  callings  than 
can  any  short  course  of  concentrated  effort.  And  the  reasons  for  this 
are  deep  seated  and  involve  the  psychology  of  adolescense.  Agreeable 
to  these  reasons  the  proper  relation  of  the  high  school  to  vocation  is  as  a 
means  of  discovering  natural  talent  for  the  vocations  by  giving  as  wide 
a  field  for  the  pupils'  preference  as  posible.  Beyond  this  amount  of 
instruction  the  teacher  of  agriculture  can  quite  properly  devote  such 
time  as  he  can  spare  to  instruction  of  those  pupils  who  have  elected  agri- 
culture as  a  vocation  in  the  best  agricultural  practices  but  this  latter 
purpose  should  always  be  secondary. 


SHORT  WINTER   COURSE   IN   AGRICULTURE   AT   THE   UNIVER- 
SITY OF  TENNESSEE.     JAN.  4-MAR.  13,  1909. 


Tuition   Free.     No   entrance   examinations.     Courses   divided   into   two- 
weeks  periods;  may  be  taken  singly  or  as  a  whole.     Open 
to   everybody  sixteen   years    of  age   or   over 
who   can   read   and  write. 

THE  COURSES 

Course  I.— Jan.  4-16 — Soils,  Fertilizers,  Farm  Crops 

Professors  Mooers,  Bain,  and  Morgan 

The  morning  hours  are  devoted  to  lecture  and  class  work  on  soils, 
their  structure  and  elements:  kinds  of  soil  adapted  to  various  fai-m 
crops;  tillage;  barnyard  manure;  commercial  fertilizers,  their  elements 
and  value;  plant  food  required  for  certain  crops;  rules  for  mixing  fer- 
tilizers; the  leading  farm  crops  of  Tciincsscc :  diseases  of  farm  crops; 
insects  injurious  to  farm  crops. 

The  afternoons  are  devoted  lo  the  judi^ing  ol"  coi'ii  .•md  oilier  eci-cals. 
inspection  of  plots  at  the  Expcfimciil  Slalion  \':i\-\\\.  ;iiid  visits  lo  ihr 
best  farms  in  the  neighboi-hood   of   Knowille. 
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Course  II. — Jan.  18-30 — Live  Stock 
Professor  Morgan,  Assistant  Professor  Querean,  Dr.  Jacob 
Lectures  and  class-room  exercises  on  breeds  of  stock,  including 
horses,  cattle,  sheep  and  hogs;  feeds;  the  management  of  forage  crops; 
the  composition  of  food  stufl's ;  feeding  to  produce  the  best  results  at 
least  cost;  nutritive  ratio;  problems  in  making  rations,  etc.;  diseases 
of  live  stock,  with  treatment. 

The  afternoons  are  devoted  to  the  judging  of  horses,  beef  cattle, 
sheep  and  swine. 

Course  III.— Feb.  1-13 — Dairying 
Assistant  Professor  Querean,  Mr.  Dennis 

Lectures  and  class-room  exercises  on  the  dairy  breeds;  composition 
of  milk;  rations  for  milk  cows;  forage  and  ensilage  crops,  silos ;  testing 
dairy  cows;  testing  milk  by  the  Babcock  test;  separators,  dairy  machin- 
ery, etc. 

The  afternoons  are  devoted  to  work  in  the  dairy  barn  and  creamery, 
every  student  having  practice  in  the  care  of  boiler  and  engine,  separat- 
ing milk,  churning,  butter  working,  and  all  operations  connected  with 
the  dairy. 

Course  IV.— Feb.   15-27— Horticulture 
Professor  Keifer 

The  morning  hours  are  devoted  to  lectures  on  the  leading  truck 
crops — potato,  tomato,  cabbage,  melon,  etc.;  hotbeds;  cold-frames;  seed- 
age  ;  transplanting ;  small  fruits ;  grapes ;  orchard  fruits ;  orchard  man- 
agement— tillage,  pruning,  spraying,  harvesting,  root-grafting,  top-graft- 
ing, and  budding. 

The  afternoons  are  occupied  with  practice  in  pruning  trained  and 
neglected  grapevines,  peach,  apple  and  other  trees,  and  in  spraying. 

Course  V. — Mar.   1-13 — Bee  Keeping 

Assistant  Professor  Bentley 

Lectures  and  practice.  The  subjects  are,  study  of  the  habits  and 
development  of  the  honeybee;  types  of  bees;  queen  rearing;  methods 
for  improving  run-down  apiaries;  disease  and  parasites,  with  remedies; 
management  of  an  apiary ;  types  of  hives ;  the  out-apiary ;  selection  and 
culture  of  bee  plants. 


EQUIPMENT 

The  Experiment  Station  farm  of  the  University  of  Tennessee  is  one 
of  the  best  in  the  United  States.  The  extensive  plots  and  the  splendid 
condition  of  the  fields  and  meadoAvs  afford  every  opportunity  for  study 
and  for  illustration.  Experiments  in  feeding  beef  cattle  (high-grade 
Shorthorns)    will  be  in  progress  at  the  farm  and  fine  examples  of  the 
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best  breeds  of  dairy  cattle,  sheep,  and  hogs  will  be  available  for  use  in 
stock  judging.  The  dairy  barn,  silos,  and  dairy  give  unusual  facilities 
for  the  study  of  dairying. 

The  exiDcriment  orchard  and  vineyard  contain  the  leading  commer- 
cial fruits,  and  are  used  freelj^  in  instruction. 

Several  colonies  of  bees,  and  a  complete  ecpiipment  of  accessaries, 
make  possible  full  demonstrations  in  bee  husbandry. 

Morrill  Hall,  in  w^hich  Short  Course  lectures  are  given,  is  the  newest 
and  best  building  on  the  University  campus,  and  contains  a  large  agri- 
cultural library,  to  which  the  students  have  free  access. 

In  addition  to  the  facilities  provided  by  the  University,  excursions 
to  farms,  market  gardens,  orchards  and  dairies  are  arranged  for  the 
Short  Course  students. 

PRIZES 

County  Contest 

First  Prize — The  East  Tennessee  Farmers'  Convention  and  Insti- 
tute offers  $100.00  for  the  county  (Knox  excepted)  that  sends  the  largest 
number  of  students  to  the  Short  Courses ;  the  money  to  be  divided 
equally  among  the  students  from  the  successful  county.  This  prize  is 
oft'ered  upon  the  condition  that  as  many  as  eight  students  from  one 
county  take  at  least  one  full  two-Aveeks  course. 

Second  Prize — The  Tennessee  State  Fair  Association  offers  $75.00 
for  the.  county  sending  the  second  largest  number  of  students. 

Individual  Contests 

Prizes  will  be  awarded  to  individual  students  for  the  best  work  in 
the  different  courses,  as  follows : 

$10.00  in  gold,  awarded  for  proficiency  in  judging  light  horses; 
given  by  Hon.  Edward  T.  Sanford,  Knoxville,  Tenn. 

$10.00  in  gold,  awarded  for  the  best  essay  on  "Fertilizers,"  with 
special  reference  to  the  value  of  potash;  given  by  the  German  Kali 
AVorks,  New  York,  N.  Y. 

$10.00  in  gold,  awarded  for  the  best  essay  on  "The  Value  of  Com- 
mercial Fertilizers  in  the  Building  Up  of  Poor  Land";  given  by  the 
Virginia-Carolina  Chemical  Co..  Atlanta,  Ga. 

$10.00  in  gold,  awarded  for  proficiency  in  fertilizers;  given  by  Mv. 
Wm.  S.  Myers,  New  York,  N.  Y. 

$10.00  in  gold,  awarded  for  proficieiiey  in  feeds  and  I'eeditig:  given 
by  Messrs.  J.  Allen  Smith  &  Co.,  Knoxville,  Tenn. 

$10.00  in  gold,  awarded  for  proficiency  in  Ihe  haiidling  of  ci'eaiii 
separators;  given  by  the  DeLaval   Se|)ai'a1or  Co..    \e\v    \'ork.   \.    V. 

$10.00  in  gold,  awai-ded  I'oi'  |)rolicieiiey  in  jndgiiiu  heel"  eattle; 
given  by  jMessrs.   Davis  &  Snsoni;.   Knowile.  'I'enn. 
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.^10.00  Avorth  of  advei'ti.siiig  space  in  tlie  Industrious  Tien,  awarded 
for  proficiency  in  the  course  in  Bee  Keeping;  given  by  the  Industrious 
Hen  Co.,  Knoxvilie,  Tenn. 

$10.00  worth  of  bee  keeper's  supplies,  divided  into  three  prizes, 
valued  at  $5.00,  $3.00,  and  $2.00,  respectively;  awarded  for  best  three 
essays  on  "The  Value  of  Bees  to  Fruit  Growers";  given  by  the  A.  I. 
Eoot  Company,  Medina,  Ohio. 

One  three-wheel  sweep  rake,  valued  at  $25.00,  awarded  for  pro- 
ficiency in  all  courses;  given  by  the  International  Harvester  Co.,  Chicago, 
111. 

One  dozen  Italian  queen  bees,  valued  at  $17.00,  divided  into  three 
prizes  of  6,  4,  and  2  queens,  respectively;  awarded  for  best  three  essays 
on  "The  Growing  of  Honey-yielding  Plants  that  are  of  Value  to  the 
Farmer";  given  by  Mr.  John  M.  Davis,  Spring  Hill,  Tonn. 


EDITORIAL. 

The  Farmer  is  attempting  this  month  to  correct  its  mailing  list  of 
those  to  wdiom  it  is  sent  free  of  charge.  As  we  have  no  means  of  know- 
ing where  the  magazine  fails  to  reach  the  one  to  whom  it  is  addressed, 
readers  may  oblige  such  persons  as  well  as  ourselves  by  giving  us  infor- 
mation concerning  change  in  address  of  any  member  of  the  agricultural 
classes  of  the  Summer  School  courses  of  1907  and  1908.  Our  present 
address  for  such  persons  is  the  one  each  gave  on  registration  and  our 
three  months'  suspension  during  the  summer  makes  us  specially  liable 
to  lost  track  of  those  teachers  who  change  location  at  that  time. 


PERSONALS. 


Mr.  F.  H.  Dennis,  of  the  Ontario  Agriculture  College,  is  in  charge 
of  the  Dairy  Department  this  year.  Mr.  Dennis  predicts  a  great  future 
for  the  Southern  dairyman. 

Mr.  A.  T.  Anders  is  on  the  hill  again  and  reports  the  cotton  experi- 
ments a  success. 

Dr.  Ayres,  Prof.  Morgan  and  Prof.  Main  attended  the  meeting  of 
University  Presidents  and  Experiment  Station  Directors  and  other  edu- 
cational conferences  held  in  Washington  the  last  of  November. 

Prof.  Quereau  has  his  steer  feeding  started.  He  has  a  good  lot  of 
feeders,  and  no  student  should  miss  observing  this  experiment  if  he  is 
interested  in  steer  feeding. 

R.  Shofner,  ex- '09  is  running  his  father's  farm  over  in  Bedford  Co.. 
near  Shelbyville. 

Mr.  Herman  Work  is  in  Pennsylvania  State  College  this  year  tak- 
ing Forestry.  We  are  sorry  to  lose  Mr.  Work  but  the  situations  were 
such  that  it  is  probably  better  that  he  gave  up  the  work  here. 

Professors  ]\Iorgan,  Moores,  Bain  and  Quereau  attended  the  Farm- 
ers Institute  at  Nashville. 

Messrs.  Landess  and  Wilson,  ex- '10  are  taking  agriculture  in  the 
University  of  Missouri. 

Thetford,  ex- '09  is  taking  agriculture  in  the  Universitv  of  Arkansas. 
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DEBT  OF  CIVILIZATION  TO  AGRICULTURE. 


There  eau  be  no  doubt,  but  that  movables  of  every  kind  became  sooner 
appropriated  than  the  permanent,  substantial  soil;  partly  because  they 
were  more  susceptible  of  a  long  occupancy;  but,  principally  because 
few  of  them  could  be  fit  for  use,  till  improved  and  meliorated  by  the 
bodily  labor  of  the  occupant;  which  bodily  labor  bestowed  upon  any 
subject  that  lay- in  common  to  all  men,  is  universally  allowed  to  give  the 
fairest  and  most  reasonable  title  to  any  exclusive  property  therein. 

The  article  of  food  was  a  more  immediate  call,  and  therefore  a 
more  early  consideration.  Such  as  were  not  contented  with  the  spon- 
taneous product  of  the  earth,  sought  for  a  more  solid  refreshment  in  the 
flesh  of  beasts,  which  they  obtained  by  hunting.  But  the  frecpient  dis- 
appointments incident  to  that  method  of  provision,  induced  them  to 
gather  together  such  animals  as  were  of  a  more  tame  and  sequaceous 
nature,  and  to  establish  a  more  permanent  property  in  their  flocks  and 
herds  in  order  to  sustain  themselves  in  a  less  precarious  manner. 

When  the  multitude  of  men  and  cattle  had  consumed  every  conven- 
ience on  one  spot  of  ground,  it  was  deemed  a  natural  right  to  seize  upon, 
and  occupy  such  other  lands,  as  would  more  easily  supply  their  neces- 
sities. *  *  *  As  the  world  grew  by  degrees  more  populous,  it  daily 
became  more  difficult  to  find  out  new  spots  to  inhabit,  Avithout  encroach- 
ing upon  former  occupants ;  and,  by  constantly  occupying  the  same  indi- 
vidual spot,  the  fruits  of  the  earth  were  consumed,  and  its  spontaneous 
products  destroyed  without  any  provision  for  future  supply  or  succes- 
sion. It  therefore  became  necessary  to  pursue  some  regular  method  for 
providing  a  constant  subsistence ;  and  this  necessity  promoted  the  art  of 
agriculture.  And  the  art  of  agriculture,  by  a  regular  connection  and 
consequence,  introduced  and  established  the  idea  of  a  more  permanent 
property  in  the  soil,  than  had  hitherto  been  received  and  adopted. 

It  was  clear,  that  the  earth  would  not  produce  her  fruits  in  suf- 
ficient quantities,  without  the  assistance  of  the  tillage;  but  who  would  be 
at  the  pains  of  tilling  it,  if  another  luight  watch  an  opportunity  to  seize 
upon  and  enjoy  the  product  of  his  industry,  art,  and  lal)or?  Had  not 
therefore,  a  separate  property  in  lands,  as  well  as  movables  been 
vested  in  some  individuals,  the  world  nmst  have  ,M,nlinue,l  .•,  forest,  and 
nien  have  been  mere  animals  of  prcw 

Necessity   hegat    properly:   .„d    in    onl.r     lo     insur,.     Ihaf     proporlv 
•■cconrse  Avas  had   1o  ,-iviI   so<.i..ty.   whiH.    hro„ghi    .,lo,m'   wiM,    it    .•,    hui.- 
"•'m,    of   .nseparahh.    .on.omitanls ;     sl.t.-s.     govonnnmU.     hnvs      punish"^- 
"K'nts  and   Ih.   pnhli,-   .xm-eis,-  of  rHigious   dulirs.     Thns   <-o,n l.d    (o- 
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gether  it  wiis  found  that  a  ])ai't  only  of  society  Avas  siiffieicnt  to  provide 
by  their  manual  labor,  for  the  necessary  subsistence  of  all  ;  and  leisure 
was  given  to  others  to  cultivate  the  hunran  mind,  to  invent  useful  arts, 
and  to  lav  the  foundations-  of  science. — Blackstone. 


THE  CEASELESS  TRANSFORMATION  OF  MATTER. 


The  idea  of  the  indestructibility  and  ceaseless  change  of  matter 
leads  to  curious  reflection.  When  an  animal  body  decomposes  whether 
the  process  occupies  four  hours,  four  months,  four  years,  or  even  four 
thousand  years — any  one  of  these  periods  being  quite  possible — those 
elements  which  assume  the  gaseous  form  mingle  at  once  with  the  atmos- 
phere, and  are  taken  up  from  it  without  delay  by  the  ever  open  mouth 
of  vegetable  life.  By  a  thousand  pores  in  every  leaf  the  carbonic 
acid  which  renders  the  atmosphere  unfit  for  animal  life  is  absorbed,  the 
carbon  being  separated  and  assimilated  to  form  the  vegetable  fibre, 
which,  as  wood,  makes  and  furnishes  our  homes  and  ships,  is  burned  for 
our  warmth,  or  is  stored  up  under  pressure  for  coal.  All  this  carbon 
has  played  its  part  and  many  parts,  in  its  time,  as  animal  existences  from 
monad  up  to  man.  Our  mahogany  of  today  has  been  many  negroes  in 
its  turn,  and  before  the  African  existed  was  integral  portions  of  many  a 
generation  of  extinct  species.  And  when  the  table,  which  has  borne 
so  well  some  twenty  thousand  dinners,  shall  be  broken  up  from  pure 
debility  and  consigned  to  the  fire,  thence  it  wall  issue  into  the  atmos- 
phere, once  more  as  carbonic  acid,  again  to  be  devoured  by  the  nearest 
troop  of  hungry  vegetables — green  peas  or  cabbages  in  a  London  market 
garden,  say — to  be  daintily  served  on  the  table  which  now  stands  in 
that  other  table 's  place,  and  Avhere  they  will  speedily  go  to  the  making  of 
"lords  of  creation."  And  so  on.  again  and  again,  as  long  as  the  world 
lasts. — Sir  Henry  Thompson. 


CONTENTS- JANUARY,   J 909 


PAGE 

An   Unheeded  Warning — Washington (Frontispiece) 

The  Growing  of  Aeeaefa  in  Tennessee — H.  A.  Morgan 65 

Face  the  Facts — Edited  by  Josiah  Main 68 

Agricultural  Education 

The  High  School  Laboratory 72 

A  New  Form  oe  College  Extension  Work 78 

'     Keeping  Boys  on  the  Farm — ]\Iorris  K.  Gordon 81 

Why  Do  Boys  Leave  the  High  School? — Dr.  Wm.  Lee  Howard.  82 

The  Apple  Tree — Carrie   Stinecipher. 82 


BOARD  OF  EDITORS 

J.  F.  VooRHEES — Editor 

D.  C.  Parman. Assistant  Editor. 

Josiah  Main    Education 

R.  M.  Murphy Business  Manager 

A.  Peery  . .  .Assistant  Business  Manager 
Subscriptions,  50  cents  per  session — 9 
numbers,  10  cents  a  copy,  to  be  paid  in 
advance. 


Contributions  from  members  of  the 
Club  and  from  the  Alumni  of  the  Agri- 
cultural Department  are  especially  re- 
quested. 

Following  are  our  advertising  rates : 
1  page,  per  year,  $40.00;  per  issue,  $5.00 
i  page,  per  year,  25.00 ;  per  issue,  3.00 
1-3  page,  per  year,  20.00 ;  per  issue,  2.25 
i  page,  per  year,     16.00;  per  issue,    2.00 

A  card,  per  year,  8.00;  per  issue,    1.00 


Entered  as  second-class  matter  December  11,   1906,   at   the   post   office   at   Knoxville,    Tennessee, 
under  the  Act  of  Congress  of  March  3,  1879. 


Address  all  communications  to 

U.  T.  FARMER,  University   of    Tennessee,   Knoxville,  Tenn. 


AN  UNHEEDED  WARNING. 

It  must  be  obvious  to  every  man  who  considers 
the  agriculture  of  this  country  (even  in  the  most  im- 
proved parts  of  it),  and  compares  the  produce  of  our 
lands  with  those  of  other  countries  in  no  ways  su- 
perior to  them  in  natural  fertility,  how  miserably  de- 
fective we  are  in  the  management  of  them ;  and  that 
if  we  do  not  fall  on  a  better  mode  of  treating  them 
how  ruinous  it  will  prove  to  the  landed  inter- 
est. Ages  will  not  produce  a  systematic  change 
without  public  attention  and  encouragement;  but  a 
few  more  years  of  increased  sterility  will  drive  the 
inhabitants  of  the  Atlantic  States  westwardly  for  sup- 
port ;  whereas  if  they  were  taught  how  to  improve  the 
old  instead  of  going  in  pursuit  of  new  and  productive 
soils  they  would  make  those  acres  which  now  scarcely 
yield  them  anything,  turn  out  beneficial  to  them- 
selves. In  a  word,  it  is  in  my  estimation  a  great  na- 
tional object. — Washington. 


The  U.  T.  Farmer 
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THE  GROWING  OF  ALFALFA  IN  TENNESSEE. 


A  Talk  Before  the  Middle  Tennessee  Farmer's  Convention  in  December. 

In  selecting-  a  subject  for  discussion  at  this  Institute,  I  thought  that 
alfalfa  growing  in  our  own  State  would  be  appropriate,  for  the  majority 
of  farmers  have  tried  a  field  or  patch,  and  those  who  have  not  expect 
to  try  their  hand  at  it  before  they  die.  Some  way  or  other  a  great  many 
folk  think  the  getting  of  a  stand  of  alfalfa  the  summum  botinm  of  agri- 
cultural aehievment.  It  is  as  much  my  purpose  to  discourage  the 
promiscuous  attempts  which  in  the  past  have  proved  negligible  in  regions 
where  it  can  not  be  grown  profitably  under  present  conditions,  as  it  is 
to  recommend  it  under  proper  methods  of  preparation  for  sections 
where  it  is  likely  to  succeed. 

Another  object  in  discussing  this  subject  at  this  time  is  to  empha- 
size the  value  of  ground  limestone  rock  and  to  recommend  its  use  on 
most  of  the  soils  of  Tennessee  in  connection  with  the  improvement  of 
meadows  and  the  growing  of  legumes  as  Avell  as  for  alfalfa. 

From  the  results  procured  through  the  Chemical  Department  of 
our  Experiment  Station  during  the  last  few  years  it  is  very  evident  that 
most  of  the  soil  areas  of  the  State  would  be  greatly  benefited  by  the  ap- 
plication of  lime,  and  it  appears  that  those  sections  otherwise  adapted 
for  alfalfa  fail  in  the  production  of  this  crop  largely  because  of  the  lack 
of  sufficient  lime. 

In  taking  a  vote  of  this  audience,  I  found  that  the  majority  of  you 
have  tried  or  intended  to  try,  alfalfa.  Of  those  who  have  tried  it,  fully 
90  per  cent,  have  failed  because  of  the  presence  of  the  crab  grass.  While 
this  is  the  arch  enemy  of  alfalfa,  there  are  other  things  which  must  be 
carefully  considered  if  success  is  to  crown  our  efforts. 

No  one  who  has  not  had  considerable  experience  with  this  plant 
should  attempt  a  trial  of  more  than  one  or  two  acres.  And  by  experience 
I  mean  a  knowledge  of  its  habits  from  having  grown  and  studied  it— 
not  from  having  read  of  it,  but  from  having  ti-iod  it  ;iiul,  possibly  failed. 
We  can  not  expect  to  succeed  with  alfjvll'a  through  our  knowledge  of 
red  clover  or  alsike,  or  by  methods  used  in  the  i)rocuring  of  these,  un- 
less conditions  are  ideal. 
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Clean  land  (free  from  erab-grass,  foxtail,  and  such  winter  weeds 
as  ehiekweed  and  dead  nettle,  particnlarly).  abnndant  vegetable  matter 
in  the  soil,  good  drainage,  plenty  of  lime  and  phosphorus,  ideal  prepa- 
ration, if  necessary,  for  a  season  or  two  in  advance,  inoculation,  and  a 
liberal  sowing  of  pure,  germinablc  seed,  niay  be  given  as  the  essential 
considerations  for  success  with  alfalfa.  After  the  plants  are  well  rooted 
(nine  months  to  one  year  old)  cultivation  if  carefully  done  will  prove 
l)eneficial  on  most  soils  in  maintaining  the  stand  and  increasing  the  yield. 

It  is  significant  that  Avhere  alfalfa  has  been  most  successful  in  the 
State,  lime  and  phosporus,  and  sufficient  vegetable  matter,  are  not 
wanting  in  the  soil.  In  some  instances  these  have  been  artificially  ap- 
plied in  liberal  amounts.  With  these  forming  a  general  backbone  for 
a  plan  of  procedure,  let  us  suggest  a  line  of  preparation  for  those  who 
are  desirous  of  devoting  an  acre  or  tAvo  to  alfalfa. 

So  much  money  has  been  wasted  in  all  sections  of  the  State  in  ef- 
forts to  get  this  crop,  that  a  word  of  caution  is  warranted.  It  is  this, 
that  under  average  conditions  as  we  find  them  real  success  in  alfalfa 
growing  is  entirely  outside  the  realm  of  careless,  inditferent  farm  prac- 
tice. 

■   With  conditions  as  they  exist  in  Tennessee  it  seems  best  to  plan  for 

alfalfa  two  years  in  advance.  If  it  were  available,  from  20  to  30  loads  of 

manure  should  be  applied  to  the  land  per  acre.     Manure  is  not  by  any 

means  as  abundant  as  it  should  be  in  our  State,  and  if  it  can  not  be 

had,  seed  the  land  late  in  the  summer  to  a  green-manure  crop,  selecting 

the  crop  surest  to  give  results  under  your  conditions— crimson  clover,rye, 

fall  barley,  fall  oats,  wheat,  or  a  mixture  of  crimson  clover  or  hairy 

vetch  and  any  of  the  cereals  enumerated.     It  may  be  convenient  to  turn 

under  a  crop  of  cowpeas  or  a  second  crop  of  clover  before  sowing  the 

green-manure  crop.    In  the  spring,  just  prior  to  turning  under  the  green 

crop,  make  an  application  of  from  400  to  500  pounds  of  acid  phospbate 

or  Thomas  slag  meal,  provided  you  are  not  on  land  naturally  supplied 

with  phosphorus.     In   case  manure  is  used  instead   of  a   green-manure 

crop  to  supj)l3^  vegetable  matter,  the  acid  phosphate  or  Thomas  slag  meal 

should  be  applied  before  the  manure  is  turned  under.     After  the  land 

has  been  smoothed  in  the  spring,  a  top-dressing  of  lime  should  be  made — 

of  burnt  lime  one  to  two,  or  more,  tons  per  acre  may  be  applied,  or  of 

lime  rock  two  to  six,  or  more,  tons.     With  limestone  as  abundant  as  it  is 

in  Tennessee,  especially  where  it  can  be  produced  in  the  powder  form, 

such  as  the  samples  I  have  here,  for  from  50  cents  to  $1.00  per  ton,  our 

lands  should  not  go  begging  for   an  application  of  even  ten  tons  per 

acre.     After  discing  in  the  lime,  plant  to  some  clean-culture  crop.     Irish 

potatoes  are  an  excellent  clean-culture  crop  if  the  application  of  lime  does 

not  increase  scab ;  soy  beans  planted  in  36-inch  rows  at  the  rate  of  1-2 

bu.shel  pel*  acre,   are   strongly  recommended,   as  they  may  be   planted 

later  and  give  ample  time  for  thorough  preparation  even  though  the 

spring  be  late.    Whatever  crop  be  used,  the  absolute  elimination  of  weeds 
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and  grass  must  be  insisted  upon.  In  case  soy  beans  are  nsed  they  may 
be  taken  off  for  hay  in  August  in  order  that  the  ground  may  be  put  into 
shape  for  fall  oats,  fall  barley,  or  other  cereal,  or  for  an  early-sown 
cereal  with  hairy  vetch  to  be  removed  for  hay  the  following  May.  After 
the  cereal  is  removed,  either  for  grain  or  hay,  the  land  should  be  turned 
and  thoroughly  falloAved  until  the  middle  or  the  last  week  of  August, 
when,  after  the  conservation  of  moisture,  the  careful  and  imstinted  pre- 
paration of  a  seed  bed,  and  the  inoculation  of  the  land  by  the  harrowing 
in  of  an  application  of  300  or  400  pounds  of  dirt  from  a  field  where 
alfalfa  has  grown  successfully,  30  pounds  of  pure  germinable  seed  should 
be  sown — 15  pounds  each  way— and  lightly  covered  with  a  harrow  or 
heavy  weeder. 

In  case  chickweed  or  dead  nettle  are  in  possession  of  the  land  dur- 
ing the  late  fall,  winter,  or  early  spring,  the  cereal  should  not  be  sown 
after  the  soy  beans,  but  the  ground  kept  clean  by  cultivation  until  Feb- 
ruary or  March,  when  a  crop  of  spring  oats  and  Canada  field  peas  may 
be  sown  for  a  hay  crop.  Chickweed  must  be  reckoned  with  in  the  get- 
ting of  a  stand  of  alfalfa  this  far  South,  as  its  encroachments  in  winter 
are  as  insistent  as  those  of  crab-grass  in  summer. 

On  fertile  land,  rich  in  vegetable  matter,  a  crop  of  soy  beans  may 
be  grown  for  hay  the  second  summer  instead  of  fallowing.  This,  how- 
ever, will  limit  the  amount  of  moisture  necessary  for  germination  and 
successful  fall  growth  of  the  alfalfa  unless  plenty  of  rainfall  obtains. 
After  the  second  crop  of  soy  beans  the  land  should  be  disced,  not  plowed, 
and  put  into  a  state  of  perfect  preparation  by  surface  harrows. 

The  care  of  alfalfa  the  first  fall  and  the  following  summer  is  im- 
portant. Should  an  open  fall  be  experienced,  and  18  to  20  inches  of 
plant  growth  be  secured,  the  clipping  of  the  upper  parts  of  the  plants 
so  as  not  to  leave  them  shorter  than  12  inches,  is  sometimes  advisable, 
though  the  condition  of  the  ground  should  be  taken  into  consideration. 
Pasturing  the  first  fall  is  positively  detrimental,  and  very  light  pasturing 
should  be  allowed  the  following  summer.  After  the  second  cutting  of 
hay,  if  the  weather  be  dry  and  some  crab-grass  and  weeds  appear,  har- 
rowing to  destroy  the  grass  and  weeds  and  to  secure  a  mulch,  is  recom- 
mended. In  case  insufficient  vegetable  matter  be  present  in  the  soil, 
and  the  ground  becomes  packed  by  the  Avinter  and  spring  rains,  care- 
ful discing  two  ways,  with  the  discs  straight,  before  the  spike  or  tootli 
harrow  is  used,  will  be  advantageous.  Judgment  will  have  to  be  ex- 
ercised in  the  cultivation  of  alfalfa,  both  the  plant  and  the  condition  of 
the  soil  getting  due  consideration.  C]'nl)-gi-ass.  however,  must  be  o'otten 
rid  of,  or  the  alfalfa  is  doomed. 

You  will  sec  fi'oiii  wluit  I  hiivc  siiid  thiit  an  abundance  of  vegetaltlc 
matter,  a,i)pli<'d  well  in  jidvancc  to  insure  Ihc  dcslrudion  of  weeds  and 
grass  seed  (in  Mianurc).  ;ind  lo  ud  Ihc  vc^clahlc  ni.-ilici-  ;idc(|uat('Iy  in- 
corporated with  llic  soil;  lihcral  ;i|)|)l  ical  ions  of  pliospiionis  {o\\  lamls 
not  natiir;ill\-    supplied  i    ;iud    linic;    cle.-in    cull  i\;it  ion,    whcllicr    hy    crops 
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or  fallowing,  or  both ;  through  preparation  of  seed  bed ;  inoculation  by  the 
use  of  alfalfa  soil;  plenty  of  good  seed;  and  judicious  cultivation  are 
recommended.  Tile  drainage  and  subsoiling,  while  just  as  important  as 
the  foregoing  conditions,  are  more  local  in  their  application,  certainly 
for  the  middle  and  eastern  sections  of  the  State,  and  may  be  avoided 
by  the  selection  for  trial  of  a  few  acres  of  land  of  good  natural  drainage. 
Some  farmers  regard  alfalfa  as  not  of  sufficient  value  to  warrant 
suc'h  effort,  and  will  leave  it  out  of  their  plans  until  the  condition  of 
their  land  has  been  improved  by  the  feeding  of  live  stock  upon  the  farm, 
and  by  the  use  of  intelligent  rotations  and  systems  of  management, 
when  alfalfa  may  be  secured  by  shorter  routes  and  less  planning. — ■ 
H.  A.  Morgan. 


FACE  THE  FACTS. 


The  ostrich  escapes  from  danger  by  hiding  its  head  in  the  sand  so 
that  not  seeing,  it  may  persuade  itself  that  there  is  no  danger.  Equally 
reasonable  seems  the  attitude  of  some  authorities  worthy  of  respect  to- 
ward the  danger  to  this  country  of  the  spoliation  of  our  natural  resources 
and  the  risk  to  our  great  source  of  American  citizenship,  the  rural  pou- 
lation,  of  the  very  evident  tendency  away  from  the  farm  of  our  sturdy 
democratic  stock  that  has  there  developed  its  best  characteristics.  It 
is  a  cheap  mode  of  flattery  to  tell  people  that  they  are  all  right  and  need 
nothing  to  increase  their  happiness.  It  is  the  complacency^  of  self-satis- 
faction that  makes  danger  dangerous. 

All  of  which  foregoing  observations  are  induced  by  the  attitude 
taken  by  some  of  the  leading  newspapers  and  agricultural  journals  to- 
ward two  most  noteworthy  undertakings  of  the  last  year  of  President 
Roosevelt's  administration — the  Governor's  Conference  and  the  Country 
Life  Commission.  And  even  the  Grange  in  national  session  in  Novem- 
ber so  far  misunderstood  the  motive  or  resented  the  implied  criticism  as 
to  suggest  by  resolution  that  the  president  appoint  a  commission  to  in- 
vestigate city  life  and  find  out  what  is  the  matter  with  it. 

The  only  criticism  we  could  make,  and  that  was  suggested  by  another 
is  that  the  president  should  have  appointed  a  commission  to  investigate 
to  what  extent  the  farmers'  troubles  are  due  to  class  legislation.  But  the 
opportunity  is  so  rare  and  occasion  fraught  with  such  possibilities  that 
the  agricultural  masses  are  willingly  giving  testimony  to  the  commission 
that  should  be  a  safe  guide  for  all  of  our  legislative  bodies  that  desire  to 
give  the  tardy  justice  that  is  due  the  most  worthy  portion  of  our  popula- 
tion. And  in  this  connection  we  are  pleased  to  include  a  portion  of  Mr. 
Bryan's  speech  before  the  Governors'  C*onference  and  the  comment  of 
two  leading  agricultural  journals  of  the  South. 
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Mr.  Bryan's  Speech  at  the  Governors'  Conference,  Washington,  D.  C, 

May  13,  1908. 

"I  hesitate  to  speak  at  all  because  the  governors  who  are  assembled 
here  represent  constituencies,  and  those  constituencies,  well  marked,  are 
looking  to  them  for  the  protection  of  state  interests  in  conjunction  with 
the  development  of  National  interests,  and  I  recognize  that  a  private 
citizen  like  myself  with  no  fixed  constituency  (laughter  and  applause) 
speaks,  if  he  speaks  at  all,  either  for  himself  or  for  a  nebulous  portion  of 
the  nation.  I  recognize  that  such  an  one  is  not  only  under  the  same  ob- 
ligation that  the  governors  are,  but  that  he  speaks  with  less  authority; 
and  I  have  been  anxious  that  those  who  were  in  official  position  should 
discuss  these  questions  and  leave  to  us  unofficial  visitors  the  bringing 
up  of  the  rear  end,  so  to  speak,  of  the  discussion.     *     *     * 

"I  am  a  strict  constructionist,  if  that  means  to  believe  that  the  Fed- 
eral government  is  one  of  delegated  powers  and  that  constitutional 
limitations  should  be  carefully  observed.  I  am  jealous  of  any  encroach- 
ment upon  the  rights  of  the  states,  believing  that  the  states  are  as  inde- 
structible as  the  union  is  indissoluble.  It  is,  however,  entirely  consistent 
with  this  theory  to  believe',  as  I  do  believe,  that  it  is  just  as  imperative 
that  the  general  government  shall  discharge  the  duties  delegated  to  it, 
as  it  is  that  the  states  shall  exercise  the  powers  reserved  to  them. 

"There  is  no  twilight  zone  between  the  Nation  and  the  State,  in 
which  exploiting  interests  can  take  refuge  from  both,  (great  applause), 
and  my  observation  is  that  most — not  all.  but  most — of  the  contentions 
over  the  line  between  Nation  and  State  are  traceable  to  predatory  corpo- 
rations which  are  trying  to  shield  themselves  fro,m  deserved  punishment, 
or  endeavoring  to  prevent  needed  restraining  legislation.  The  first  point 
which  I  desire  to  make  is  that  earnest  men.  with  an  unselfish  purpose  and 
concerned  only  for  the  public  good,  will  be  able  to  agree  upon  legislation 
which  will  not  only  preserve  for  the  future  the  inheritance  which  we  have 
received  form  a  bountiful  Providence,  but  preserve  it  in  such  a  way  as  to 
avoid  the  dangers  of  centralization.  Nothing  that  is  necessary  is  impos- 
sible; and  it  would  be  a  reflection  upon  the  intelligence,  as  well  as  upon 
the  patriotism  of  our  people,  to  doubt  the  value  of  gatherings  of  this 
kind.     *     *     * 

"I  begin  with  the  proposition  that  it  should  be  our  purpose,  not  only 
to  preserve  the  Nation's  resources  for  future  generations  by  reducing 
waste  to  a  minimum,  but  that  we  should  see  to  it  that  a  few  of  the  people 
do  not  monopolize  that  which  is  in  equity  the  property  of  all  the  pople. 
(Applause.)  The  earth  belongs  to  each  generation,  and  it  is  criminal 
to  fetter  future  generations  with  perpetual  franchises,  making  the  mnlti- 
lude  sei'\';iii1s  to  a  favored  faction  oF  the  i)()i)nla(i()n.  as  it  wonld  be  to 
impair,  uiuiecessai'ily,  the  eoininon  stoi'e.  ( A|)i)lanse.')  1  am  glad  that 
Sccre1ai-y  (iarlield  ciiipliasized  this  point .  it  is  one  that  must  always  bi' 
I\ep1    iti  iiiiiid   \)\  llic   Xalioii  and   li\-  the  scx'ei'al  states.      *      *      * 
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"Mr.  Hill  has  reiidei-od  the  Conference  a  real  service  in  presenting 
the  fa(;ts  and  statistics  set  forth  in  his  address  on  land  and  its  cultiva- 
tion. Few  of  us,  probably,  were  conscious  of  the  impairment  of  the  crop 
value  of  our  soil.  I  am  sure  that  a  clear  understanding  of  this  subject 
will  lead  to  a  still  further  enlargement  of  the  work  of  the  Department  of 
Agriculture  and  to  still  closer  co-operation  between  the  Department  of 
i^griculture  and  the  States  in  teaching  economical  methods  of  agricul- 
ture. 'Applause.)  Already  the  rapid  growth  of  the  agricultural  college 
offers  encouragment  and  I  am  glad  to  express  my  appreciation  of  the 
vainable  work  done  by  Secretary  Wilson  and  his  associates  in  bringing 
to  cur  country  fruits,  plants  and  grasses  suited  to  the  different  parts  of 
our  country.  As  the  farmer  pays  more  than  his  share  of  the  taxes  and 
receives  less  than  his  share  of  the  direct  benefits  which  flow  from  national 
appropriations,  it  is  only  justice  to  him  that  we  shall  be  liberal  in  the  sup- 
port of  every  eff'ort  put  forth  for  the  improvement  of  agriculture.  (Ap- 
plause.)     *     *     * 

"Just  a  word  in  conclusion  about  an  investment  in  permanent  im- 
provements. Money  spent  in  care  for  the  life  and  health  of  the  people, 
in  protecting  the  soil  from  erosion  and  from  exhaustion,  in  preventing 
waste  in  the  use  of  minerals  of  limited  supply,  in  the'  reclamation  of  deserts 
anci  swamps,  and  in  the  preservation  of  forests  still  remaining  and  the 
planting  of  denuded  tracts — money  invested  in  these  and  in  the  develop- 
ment of  waterwaj^s  and  in  the  deepening  of  harbors  is  an  investment 
yielding  an  annual  return.  If  any  of  these  expenditures  fail  to  bring 
a  return  at  once  the  money  expended  is  like  a  bequest  to  those  who  come 
after  us.  and  as  the  parent  lives  for  his  child  as  well  as  for  himself,  so 
the  good  citizen  provides  for  the  future  as  well  as  for  the  present.  This 
gathering  will  be  remembered  by  future  generations  because  they  as 
well  as  ourselves  will  be  recipients  of  the  benefits  which  will  floAV  from 
this  Conference.  We  have  all  been  strengthened  by  communion  together; 
our  vision  has  been  enlarged  and  the  enthusiasm  here  aroused  will  per- 
meate every  state  and  every  community."     (C4reat  applause.) 

Concerning  the  Country  Life  Commission. 

Says  the  Progressive  Farmer,  (Raleigh,  N.  C.)  : 

"Our  conviction  is  that  the'  Commission  will  accomplish  untold  good 
by  directing  the  attention  not  only  of  the  national  Government,  but  of 
our  own  home  people  to  the  pressing  needs  of  rural  life  and  the  possi- 
bilities or  rural  development.  .  .  .  It  is  high  time,  anyhow,  for  the 
South  to  get  over  this  morbid  and  babyish  sensitiveness  about  the  publi- 
cation of  every  statistical  fact  that  doesn't  please  our  passing  fancy. 
The  bald  truth  is  that  our  death-rate  from  typhoid  fever  and  other  pre- 
ventable diseases  is  shockingly  and  inexcusably  high,  a  burning  shame 
to  our  people  amounting  to  nothing  less  that  a  sectional  crime,  and  it  is 
folly  to  deny  it.  The'  true  Southerner,  the  man  we  ought  to  honor  and 
follow,  is  the  man  who  looks  an  unpleasant  fact  squarely  in  the  face  and 
sets  about  getting  a  remedy.  In  heaven's  name,  let's  have  done  with  our 
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quack,  popularity-hunting  doctors  and  leaders  who  tell  us  there  is  nothing 
the  matter  with  us,  that  we  are  the  greatest  and  happiest  people  on  earth, 
and  that  all  we  need  to  do  is  to  keep  on  forever  in  our  old  ruts  of  illiter- 
acy, undeveloped  resources,  and  out  of  date  farming  methods.  Let  us 
ratlier  follow  the  doctor  and  the  leader  who  loves  the  South  with  all  his 
h(iart,  but  who  loves  her  too  well  not  to  use  the  knife  of  criticism  and 
reform  upon  the  cancers  upon  her  economic  life  and  general  well-being." 
The  Southern  Agriculturist  (Nashville)  remarks: 
"It  is  a  hard  thing  to  saV,  at  this  Christmastide,  but  the  general  im- 
pression left  on  my  mind  is  that  farm  life  in  Tennessee  is  sordid  and 
unlovely. 

''It  is  true  that  there  are  beautiful  country  homes  here  and  every- 
where, and  every  home  is  beautiful,  be  it  a  cottage  or  palace,  poor  or  rich, 
if  to  the  visitor  it  expresses  ideas  of  coziness  and  comfort. 

"But  as  the  procession  of  country  homes  pass  in  review  before  my 
mind,  it  is  rarely  that  such  a  one  presents  itself. 

"Many  farms  of  two  hundred  acres  or  more  have  houses  not  only 
devoid  of  beauty,  but  devoid  of  the  common  comforts  of  life. 

"I  have  known  intimately  the  home  life  of  the  average  mechanic  in 
cities,  and  I  am  confident  that  if  a  full  comparison  could  be  made'  be- 
tween the  homes  of  the  mechanics  of  Nashville,  or  Memphis,  or  Knoxville, 
who  make  $3.00  per  day,  and  the  homes  of  the  farmers  of  Tennessee  own- 
ing two  hundred  acres  of  land,  that  the  former  would  be  found  better 
furnished  and  their  families  better  clothed,  and  better  supplied  with 
books,  and  rational  means  of  amusement;  in  fact  that  the  family  of  the 
average  skilled  mechanic  is  better  cared  for  than  the  average  well-to-do 
farmer.  And  the  comparison  is  utterh^  unfair  to  the  mechanic,  because 
such  a  farmer  has  an  invested  capital  of  from  five  thousand  dollars  up, 
while  the  mechanic  has  only  the  work  of  his  hands. 

"I  have  been  in  farm  homes  whose  owner  had  money  in  bank,  be- 
sides the  ownership  of  four  hundred  acres  of  river-bottom  land,  and  the 
house  was  bare  of  the  most  ordinary  comforts — no  carpets,  splint-bottom 
chairs,  benches  to  sit  on  at  table,  and  other  things  to  correspond.  All  the 
money  in  all  the  banks  of  Tennessee  could  not  compensate  for  such 
cheerlessness. 

"Is  it  strange  that  young  countrymen  regard  any  sort  of  work  in 
town  a  deliverance  from  such  surroundings? 

"President  Roosevelt's  Commission  on  Country  Life  held  a  notable 
hearing  in  Knoxville  recently,  at  which  many  valuable  suggestions  were 
made.  We  were  told  to  improve  our  country  roads,  to  teach  agriculture 
in  our  rural  schools,  to  safeguard  the  health  of  the  community  by  im- 
proving the  sanitary  conditions  of  farms. 

"And  all  these  things  are  highly  important  in  the  bettering  of 
country  life. 

"Hut  to  me  the  most  vital  need  of  the  farm  family  is  comfort  in  the 
home — better  furniture,  better  clothes,  more  books  and  papers,  good 
pictures — and  this  does  not  mean  expensive  ones. 

"In  a  woi'd  let  us  di'ive  the  sordid  and  Ihc  ugl\  out  of  our  I'nriii 
lioiiies  ;iiul  h'1  us  make  ol'  them  co/y  phiees  where  men  iind  \\(uneii 
and  beys  and  girls  iiuiy  li\'e  li;i  |)|)ily. " 
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AGRICULTURAL  EDUCATION. 

Agriculture  in  the  High  School. 


IV.      The  Laboratory 

So  inueh  has  been  Sciid  hi  previous  discussion  on  the  laboratory  work 
in  science  and  agriculture  as  to  leave  this  portion  mainly  an  enumeration 
of  details,  apparatus  and  supplies.  For  what  is  considered  good  peda- 
gogical reasons  the  use  of  one  large  room  for  both  laboratory  and  reci- 
tation purposes  is  recommended  for  the  average  school.  Besides  the 
influence  which  the  presence  of  the  demonstration  before  the  pupil  may 
have  in  preventing  class  exercises  and  reviews  from  becoming  mere  reci- 
tations of  the  words  of  the'  text  book,  there  is  the  added  advantage  of 
destroying  the  artificial  barriers  so  often  built  between  the  natural 
sciences.  The  use  of  agricultural  materials  especially  will  aid  in  unifjnng 
science.  For  recitation  use  the  recitation  end  of  the  science  room  should 
have  seats  Avith  writing  arms,  a  blackboard,  and  instructor's  desk,  maps, 
charts,  and  the  agricultural  library  case.  The  other  end  of  the  room 
should  have  a  sink  with  two  taps,  a  cupboard  similar  to  the  accompany- 
ing cut  Fig.  4  which  is  made  of  pine  and  stained  dark  at  a  cost  of  .$26.00, 
gas  connections  if  possible,  three  kitchen  tables,  vertical  and  cross  beams 
between  floor  and  ceiling  and  wall  shelves  as  shown  in  Fig  5. 
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Fig.  4. 

Where  gas  may  be  afl:orded  it  should  be  provided,  otherwise  alcohol 
and  gasoline  should  be  used.  The  list  of  chemical  apparatus  which  fol- 
lows provides  both  kinds,  l)ut  contemplates  the  omission  of  such  as  is 
not  needed,  depending  on  whether  or  not  gas  is  available. 

[Copyright  1908  by  Josiah  Main] 
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Fig.  5. 

These  shelves  consist  of  (a.)  an  open  cupboard  for  chemical  reagents,  (b.)  a 
shelf  above  the  sink,  (c.)  a  draining  board  at  end  of  sink,  (d.)  a  wall  shelf  for  fine 
scales  v\nth  drawer  for  weights,  and  (e.)  a  hood  for  ignition,  connected  with  a  chimney 
fluo.  Tlieso  shelves  may  be  made  of  oak  at  the  following  cost:  (a.)  $3.00;  (b.)  $2.o0; 
(c.)  $1.50;  (d.)  $-2.00;  (e.)  $7.00. 

In  selection  of  the  preceding  and  following  articles  of  eqnipment 
regard  was  constantly  had  for  a  maximnm  beyond  Avliich  the  average 
high  school  may  not  be  able  to  go.  And  to  save  expense  of  unnecessary 
duplication  of  apparatus  prices  are  omitted  from  such  articles  as  may  be 
provided  elsewhere  in  the  list.  Thus  beginning  with  "chemicals," 
"chemical  apparatus"  and  "glassware"  in  order  the  list  is  made  com- 
plete but  such  articles  as  occur  therein  that  are  needed  in  other  sciences 
are  enumerated  in  the  group  where  needed  but  with  reference  to  the  pre- 
vious group  where  provided  and  with  the  intention  of  providing  them  in 
but  one  list.  The  prices  set  opposite  the  various  articles  are  taken  from 
bills  supplied  by  two  different  firms  and  from  a  school  supply  catalogue 
and  a  general  merchandise  catalogue. 

CHEMICALS 

Quantity                                                             Article                                                                  Price 
4    lbs.     sulphuric  acid  c.  p , 75 

6  "       hydrochloric    acid    c.    p 85 

7  "      nitric   acid   c.    p 1.10 

2      "       acetic   acid   glacial   1.02 
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oxalic  acid  commercial  12 

ammonium    hydrate    76 

"  chloride    34 

nitrate  .- 90 

"  alum 08 

potassium    alum    08 

hydrate   60 

"  carbonate  (pearl  ash)  15 

"  sulphate    crystals    30 

"  iodide    cryst.,    pure    60 

"  nitrate    c.    p 37 

"  chloride  c.  p ; : 37 

"  permanganate   c.   p 70 

"  chlorate,    cryst 30 

!4    oz.     potassium        45 

B       "       sodium    70 

2     lbs.         "  carbonate    cryst 25 

"  hydroxide   sticks   75 

"  nitrate   c.    p 60 

"  chloride    10 

"  sulphate    10 

"  sulphite    crystal    10 

calcium    chloride,    anhydrous,    fused .60 

"  fluoride  10 

"  sulphate,  gypsum  10 

"  sulphate,  plaster  paris  15 

"  oxide,   quicklime 30 

"  carbonate,    marble    chips    25 

magnesium  sulphate  c.  p 34 

"  ribbon    60 

ferrous    sulphide    10 

ferric  chloride  15 

"      sulphide    35 

2       "       iron   filings    10 

1  "      copper    foil   90 

8     oz.        "        nitrate    25 

8      "  "        oxide  35 

5  lbs.        "        sulphate    50 

2  "      barium   chloride   crystals   25 

^     "  "         peroxide    35 

1       "      lead    nitrate    18 

1       "        "      peroxide    36 

1      "      red  lead  12 

6  "       mercury 4.80 

3  oz.     red   oxide   of   mercury 30 

4  "      mercuric  oxide  40 

H     "       silver    foil .60 

1       "  "         nitrate    50 

1      lb.     carbon   bisulphide   20 

5  "      manganese   dioxide   95   per   cent 25 

1       "       granulated   tin    60 

^     "      antimony    powdered    25 

1      oz.     strontium    chloride    10 

1  "      bismuth    30 

2  "       iodine  crystals  pure  75 

1       "       red    phosphorus 15 

8      "      yellow  phosphorus  50 

1  lb.     borax  18 

2  "      zinc  granules  32 

1       "      flowers  of  sulphur  08 

5       "       roll    sulphur    25 

1      "      bleaching  powder 10 

1      oz.     litmus 10 

1  "      phenolphthalein    ^ 

2  "      cochineal    16 
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Yz  gal.  alcohol   wood   50 

i/$  "  "        ethjl,  95  per  cent 1.50 

2  "  "         denatured  - 1.50 

2  "  "         gasoline    40 

1  lb.  corn  starch  10 

2  "  cane    sugar    20 

2  "  bone    black    15 

1  "  rosin    10 

1  "  paraffin   15 

1  "  tallow    15 

1  "      beeswax   65 

OHEMICAIi  APPARATUS 

2  Bunsen  burners  66 

gasoline    burner,    see    "agriculture"    

4  spirit   lamps,  4  oz.,   side  tubulation   1.20 

asbestos  mat,  24  x  18  x  3-16  QQ 

wing  tip  for  Bunsen  burner  .18 

desiccator,  6  inch  with  porcelain  bottom  , 1.00 

1     nest    Hessian  crucibles,  large  5's  18 

1     doz.  Royal  Berlin  crucibles  with  covers,  41  m  m  2.00 

8  pipe   stem  triangles.   No.   4 50 

1  pair  brass  crucible  tongs,  9  inch  48 

2  tripods   for  spirit  lamp  50 

2  pieces  wire  gauze,  5x5  inches  .30 

copper   retort,  2  pints  2.85 

2    pair  test  tube  holders,  brass 22 

platinum  wire,  4  inch.   No.   26  s 30 

blowpipe  20 

deflagration  spoon,  12  m  m  11 

sand  bath,  6  inch  22 

2  iron  ring  stands,  3  rings  each  1.10 

8  porcelain  evaporating  dishes,  No.  7,  3^  inch  1.20 

1     pair  steel  forceps  6  inch  15 

balance,  '"Kistler"  1  eg.  to  100  g  12.00 

1     set    brass  weights  in  block,  1  eg  to  100  g 1.35 

1  pair  brass    forceps    16 

2  test  tube  racks  for  24  test  tubes  80 

3  test  tube  brushes,  with  sponge  25 

3  test    tube    brushes,    small    12 

lead  dish,  3  inch  22 

mortar  and  pestle,  Wedgewood  3  in 44 

2  wash  bottles,  complete,  stopper  and  tubes,  24  oz 1.00 

3  gas  generating  bottles,  complete  1.50 

2  calcium  chloride  tubes,  150  m  m  24 

2  funnel  stands,  4  holes  each  1.30 

pneumatic    trough    1.10 

6  chemical  thermometers,  10°  to  110°  c 4.20 

2  chemical   thermometers,   20   to   200   2.00 

2  earthenware  slop  jars,  3  gal '. 60 

Yi     lb.    asbestos  wool  20 

4  oz.      glass  wool,  fine  1.36 

drying   oven,    (at   tinners)    3.50 

horn   scoop,   3  x  3J/2    22 

horn  spoon,  6  inch  18 

piece  magnetized  clock  spring,  G  inch  10 

2  Mohr's  clamps,  small  .22 

2  Mohr's    clamps,    medium    30 

2  Hoffman's   pinch   cocks   44 

triangular  file,  rattail  file  25 

4  sheets  litmus  paper,  red  and  blue  32 

8  pkgs.  filter  paper,  (iOO  4  inch,  200  0  inch  1.00 

17  doz.     corks  regular  length  as  follows : 

one  doz,  each  Nos.  3  to  16  and  18  and  20  2.54 

1     set       cork   borers    1-G   80 

rubljer  tul^ing  and  rubber  stoppers  see  "el.  phys."  

dropper    bottles    see    "biology"    
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GLASSWARE 


doz.    test  tubes  of  each  following  sizes  : 

5x8,  .5(1,  0x3-4.  .5(i,  7x7-8.  .80 1.8(5 

nests    beakers  1  to  4  2.10 

fiasks  each  8  oz.  and  16  oz 1.02 

erlenmeycr  flasks  6  oz 72 

thistle  tube  funnels  27 

doz.    funnels  60°  2^  inches  , 54 

funnels  each  3  inch,  4  inch,  6  inch  1.52 

lbs.     glass  tubing,  3  ft.  long  assorted  following  sizes : 

3-16,   1-4,  5-16   2.40 

watchglasses,  3^^   in 37 

retorts,  8  oz.  with  receivers  „ 74 

doz.    square  blue  glass,  3x3 91 

"       stirring  rods  16 

burettes  50  c.  c 2.20 

pipette  25  c.  c.  volumetric  25 

pipette,   Mohr's   10  c.   c.   graduated  40 

doz.    cylindrical   graduates    100   c.   c 2.40 

"       cylindrical   graduates,   25    c.    c 1.20 

doz.  each  bottles  wide  mouth,  "prescription"  32  oz.,  8  oz.,  4  oz.  2.35 
"  each  bottles  "tincture"  mushroom  stopper  32  oz.,  16  oz.,  8  oz  4.35 
"        bottles  "salt  mouth"  mushroom  stopper,  32  oz 2.40 


ELEMENTARY  PHYSICS 


1-3  " 

3 

1     set 

J4  doz. 

1-3  " 

1     set 


18     ft. 

fi       ft. 
9 


4     doz. 


lbs. 


5 

lbs. 

1 

box 

1 

1 

lb. 

spirit  level  

model  lifting  pump  

model    force    pump 

meter    sticks,    brass   tipped   

lever    holders 

universal  weights 

brass  pulleys  with  hooks  

spring  scales,  1-2  to  5  lbs  

balance   and  weights,   see   "chem  app."   

capillary  tubes  

hydrometer,    paraffined    stick    

hydrometer  see  Quevenne  lac.    "agriculture"    

hydrometer  jar  15, x  2j/^  

thermometer  see  "chem  app."  

3-scale  thermometer,  F.  R.  C 

h3'psometer    

protractor,    metal    

barometer  tube  with  bend  and  bulb  

Boyle's  law  stand  

Hale's   pressure   gauge 

glass  tubes  see  "glassware"  

rubber  tubing,  white  as  follows  : 

12  ft.  1-4  inch,  6  ft.  3-16  inch  

rubber  tubing,   red  antimony  3-16   inch   

rubber  stoppers  as  follows  : 

4  each  2  hole  Nos.  7,  8,  &  11  

4  each  solid  No.  6  

1  each  2  hole  No.  12  

cork  stoppers,  flat  as  follows : 

1  doz.  each,  diameter  1  3-4,  2,  2  1-4,  2  1-2,  inches 
cork  borers  and  cork  stoppers,  regular  length  see 

"chem.   app."   

sheet  lead   1-16   inch   

mercury,  see  "chemicals"  

shot  No.  5 

assorted  rubber  bands  

copper  wire  No.  18  

iron  wire  soft  No.  28 

spool  each  silk  thread,  linen  thread  


1.25 
1.65 

2.00 
1.40 
1.20 
2.00 
1.00 
1.40 

.95 
.25 

.40 

.80 
3.00 

.60 

.55 
2.00 

.95 


2.10 
.54 

2.01 
.35 
.30 

.145 


.64 

.40 
.80 
.33 
.18 
.15 
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BIOLOGY 

2              microscopes    70.00 

2              bell  glasses,  14  inch,  2  gal 3.30 

1     doz.     tripod    magnifiers    480 

dissecting   microscope   100 

1     gross  slides,  1  oz.    cover  glasses  1.90 

.i"azor "  1^00 

•300          insect  pins,   3   sizes   39 

1/2  doz.    dissecting  sets   (scalpel,  scissors,  forceps,  2  needles)   5.00 

^  lb.       each  formaldehyde,  40,  ether,  75,  potassium  "cyanide,"  45, 1.60 

wide  mouth  8   oz.   bottles,   see   "glassware" 

carbon  bisulphide  and  potassium  permanganate,  see 

"chemicals"    

1     doz.  granite  pans,  9  x  12  shallow ZZ  4.00 

1       "       medicine  droppers  45 

y2     "      dropper  bottles,  glass  bulb  1*20 

10       petri  dishes  ;;;;;;;;;;  3;oo 

1      lb.     agar  agar  1  Oo 

1  "       chloroform    yg 

6      oz.     benzole "gO 

6       "       glycerine    20 

8      "       rochelle  salts  10 

2  battery  jars,   9x12,   2  gal 2  00 

1/2  doz.    battery  jars,6x8,   1   gal ..H......7.  2.00 

yi     "      specie  jars,  gal ^ 252 

1  "      window    glass,    10  x  10    '''Z^ZZl  LOO 

.'/2     "       lantern   globes    ^ I'OO 

14    lb.     assorted    rubber   bands    80 

2  boxes  gummed  labels,  2  sizes " 25 

silk  thread,  linen  thread,  flat  corks,  rubber  tubing,  rub- " 

ber  stoppers,  see  "el.  phys."  ' 

thistle  tubes,  cork  corers,  see  "chem.  app."  

mosquito  bar,  white,  see  "agriculture"  .'..  ' 

AGRICULTURE 

bucket  spray,  "Success"  7  00 

extension    rod,   8    ft ' 250 

extension  hose,  15  ft I'gO 

nozzles,  conical,  "Vermorel".50  and  "Mistry"  1.00   150 

nozzle,    flat,    "Bordeaux" 


,.        ,,  35 

prunmg  saw,  adjustable  „ 125 

pole  attachment  for  adjustable  saw  75 

pruning  shears,   (grape)    .50,  pruning  knife,  .50 1  00 

pruning   shears    "Buckeye"   "  "  50 

grafting  chisel   ca 

mallet  ZZZZZIZZ '. 15 

2     doz.   budding   knives    "     ogk 

paris  green,  copper  sulphate,   sulfur,  lime  ....Z".....Z 2  00 

resm,  beeswax,  tallow,   see  "chemicals" 

centrifuge  milk  tester,  8  bottles  .."ZZZ". 8  OO 

1     doz.     milk  bottles  for  tester  '. ' \  r^Q 

V2     "      cream  bottles   2  00 

Yi.     "       skimmed  milk  bottles  3  qq 

acid  measure  y 

pipette  17.6  c.  c 20 

Quevenne    lactometer   5O 

hydrometer  jar,  sec  "element,  phys." 

27  lbs.     sulphuric  acid,  s  p.  gr.  1.8.3  040 

1       "       corrosive   sublimate   tablets   I  og 

soil    auger    ._,  ,^0 

iron   mortar,  y^  gal.  and  pestle  1  oo 

1     doz.   sealing  jars,  "Lightning"  quart l.gg 

1        '■       scaling  jars,   "Lightning"   pint 1  -,(i 
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Yi     "       soil  capillarity  tubes,  glass  5  ft.  x  1  1-4  inch  ,_. 3.00 

drying  oven  iOO°  C,  crucibles,  desiccator,  slop  jars,  Bunsen 
vapor  lamp,  thermometers,  brass  tongs,  balance,  see 

"chem.    app."    

2              percolators,    qt 1-00 

small   tin   grocers'    scoop   10 

cylindrical  graduates  see  "glassware"  

coarse  balance  (grocers')  with  weights  Yi  oz.  to  4  lbs 3.00 

J/2  doz.     small   granite   pans,   circular   90 

iron  pans  and  troughs    (at  tinners) 3.00 

sand,  sawdust,  muslin,  cheesecloth,  mosquito  net,  cotton 

thread   ..........' 1.00 

specie   jars,    see    "biology"        

shot,  spirit  level,  see  "el.  phys."  

1     set    sample  soils  28  1.50 

1       "      economic   seeds   1.50 

1      "      weed  seeds   1-50 

1     doz.   smooth  dinner  plates  1.20 

1  gross  vials,  2  drachm  .85,  stoppers  .15  1.00 

1     set    brass   gauze   sieves,    5    sizes    5.50 

1  doz.    tripod   magnifiers,    see    "biology"    

2  "      flower  pots,   3-4  gal.   with   saucers   1.70 

steel  tape  50  ft 2.50 

muriate  of  potash,  acid  phosphate,  ground  rock  phos- 
phate,   bone   meal,    lime,   limestone    5.00 

magnesium     sulfate,     potassium      sulfate,     ammonium 
sulfate,  ferric  chloride,  see  "chemicals"  

TOOLS 

hollow   handle   tool   1.12 

vise,    small    75 

hatchet    : 50 

saw 1.30 

brace  and  bits  1.00 

square 30 

combined  pliers  and  wire  cutters 85 

pincers,   small  '     .25 

whetstone    45 

1     lb.      each  iron  wire.  No.  24  and  No.  18 35 


PLANS  AND  PURPOSES  OF  A  NEW  FORM  OF  COLLEGE  EXTEN- 
SION WORK. 


One  who  has  followed  agricultural  progress  and  the  part  played 
therein  by  the  U.  S.  Department  of  Agriculture  and  the  state  agricul- 
tural colleges  knows  that  the  present  problem  is  to  get  the  knowledge 
which  has  uccumulated  into  a  practicable  and  accepted  form  for  the 
most  conservative  as  well  as  the  most  numerous  portion  of  our  popula- 
tion— the  farming  classes  of  the  present  and  coming  generations.  But 
while  this  great  problem  of  agricultural  instruction  is  well  recognized 
all  over  the  land,  another  phase  of  the  subject  not  less  important  is  not 
so  widely  recognized,  namely,  that  agricultural  education  promises  per- 
haps more  for  the  advancement  of  education  than  for  the  advancement 
of  agriculture  merely.  And  the  fact  that  it  is  not  so  recognized  leaves 
the  propaganda  in  the  hands  of  the  agriculturist  rather  than  in  the  hands 
of  schoolmen  for  its  pedagogical  organization.  As  a  school  subject  the 
pedagogy  of  agriculture  has  not  been  Avorked  out. 

Training  in  agriculture  having  been  classified  as  a  division  of  the 
more  general  subject  of  industrial  education  comes  quite  naturally  to  be 
regarded  by  schoolmen,  trained  along  the   accustomed  scholastic   lines, 
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as  being  on  a  parity  with  manual  training  which  is  rapidly  finding  a 
place  in  our  educational  system.  But  this  conception  of  the  place  or 
function  of  agriculture  in  the  curriculum  is  wholly  inadequate.  For 
while  manual  training,  aside  from  its  general  cultural  value  in  the  schools, 
aims  only  to  train  for  a  vocation,  agriculture,  aside  from  its  cultural 
value  for  the  student  of  whatever  future  calling,  must,  in  its  purely  prac- 
tical aspect  include  a  great  deal  more  than  a  vacation.  It  is  not  only  a 
business  but  a  mode  of  life  and  no  preparation  for  that  mode  of  life 
could  be  complete  that  does  not  include  not  only  farm  husbandry,  or 
agriculture  in  its  strictest  sense,  but  also  much  of  the  manual  training 
peculiar  to  rural  pursuits,  hygiene  and  agricultural  economics  and  even 
rural  society,  education,  and  general  culture.  Where  the  skilled  mechan- 
ic or  engineer  of  the  city  has  his  amusements,  avocations,  and  daily  in- 
terests aside  from  his  profession,  provided  by  sports,  theatres,  libraries, 
lectures,  art  galleries,  parks,  clubs,  and  business  intimacies,  the  farmer 
must  provide  not  only  his  living  but  to  a  large  extent  all  those  things 
which  make  life  worth  living. 

Were  it  possible  to  treat  agricultural  education  in  our  schools  as 
Ave  deal  with  manual  training,  the  task  of  apportioning  so  many  hours 
per  week  to  the  subject  or  of  establishing  separate  schools  for  the  more 
intensive  training  of  those  who  elect  it  as  a  vocation,  would  be  relatively 
simple  so  far  as  outlining  courses  is  concerned.  But  as  we  see,  citizen- 
ship of  the  highest  type  and  not  simply  agricultural  skill  should  be  the 
practical  goal  of  agricultural  education,  disregarding  of  the  cultural 
value  such  early  training  may  have  in  fitting  for  any  calling  in  later 
years.  This  ideal  of  education  for  the  children  of  rural  communities 
can  thus  readily  be  seen  to  be  far  reaching  and  to  involve  some  deep 
seated  changes  not  so  much  of  the  subjects  to  be  taught  as  of  the  jDoint 
of  view  from  which  to  present  them.  The  teacher  will  consider 
that  while  her  pupils  are  living  in  a  rural  environment  the.y  should  be 
taught  how  to  make  the  most  of  that  environment,  be  the  time  long  or. 
short. 

Nor  is  the  need  of  utilizing  the  child's  environment  in  his  education 
limited  to  the  elementary  schools.  The  teaching  by  parable — in  which 
familiar  objects  and  experiences  are  utilized  to  illustrate  the  principle 
taught — is  as  old  as  scripture  and  is  founded  on  safe  pedagogical  prin- 
ciples. And  so  the  high  school  teacher  whose  pupils  come  from  rural 
homes  is  neglecting  the  most  valuable  part  of  their  knowledge  when  lu' 
fails  to  draw  upon  their  farm  experiences  in  the  teaching  of  technical 
subjects. 

This  conception  of  the  ])lace  of  agricultni'c  in  I  lie  elementary  and 
high  schools  is  given  to  ex])lain  th(>  motive  wliicii  |)i(tiii|)ts  llie  ITnivei-sily 
of  Tennessee,'  in  llie  inangnral  ion  ol' a  new  line  ol'  agrienll  ni'al  inslrnetinn 
which  is  to  be  begun  Ihis  nnnith  in  cooperation  willi  the  eonnl\'  high 
scliools  of  the  State',  through  its  l)ei)artnient  of  .\gnenltnra|  I'lduealion. 
This  depjirt  nient.    it    will    he    noted,    is.   not    in    the   ('ollege   of   .\grienltnre 
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but  the  College  of  Liberal  Arts  and  it  purposes  not  to  lead  students  from 
rural  schools  to  the  College  of  Agriculture  more  than  would  any  other 
general  educational  cause,  but  to  aid  in  the  inauguration  in  the  county 
high  schools,  of  work  now  to  be  had  only  in  the  agricultural  colleges  of 
the  land,  and  is  in  response  to  a  demand  of  the  high  schools  for  such 
AA'ork.  It  merely  means  utilization  in  the  child's  education  of  the  things 
most  familiar  to  him,  leaving  it  to  each  individual  to  decide  whether 
he  shall  make  a'  practical  application  of  this  training  as  a  farmer  or  ac- 
cept only  the  cultural  value  which  all  may  get  from  such  utilization. 

The  work  now  being  offered  will  consist  of  a  course. running  to  the 
end  of  the  school  year  to  be  in  the  hands  of  the  regular  high  school  faculty 
and  given  a  place  on  the  school  program  as  definitely  established  as  the 
other  high  school  subjects.  The  part  of  the  State  University  Avill  be  to 
send  the  professor  of  agricultural  education  each  month  to  each  of  the 
schools  maintaining  the  course,  to  give  a  lesson  and  demonstration,  to 
outline  the  work  and  suggest  readings  and  reviews.  Each  lesson  in  turn 
will  presuppose  the  mastering  of  all  former  lessons  thus  making  the  work 
cumulative  and  capable  of  increasing  technicality. 

Heretofore  agricultural  extension  has  been  on  a  very  different  plan. 
To  quote  from  John  Hamilton,  Farmers'  Institute  Specialist  of  the  U.  S. 
Department  of  Agriculture,  the  farmers'  institute  has  been  adult  instruc- 
tion of  experienced  farmers  and  has  suffered  from  there  having  been 
"too  little  time  devoted  to  instruction  in  each  locality"  and  "too  little 
work  done  by  the  scholars."  The  work  has  been  of  value  chiefly  in  giv- 
ing a  desire  for  more  and  better  instruction  and  the  present  plan  is  to  sat- 
isfy that  demand  as  voiced  by  those  communities  which  desire  the  work 
in  a  better  organized  form  through  the  medium  of  their  schools.  It 
has  the  advantage  of  regularity  and  progressive  development,  thus 
starting  from  the  more  elementary  principles  and  gradually  assuming  a 
more  scientific  aspect.  The  importance  of  instructing  youth  rather  than 
adults,  of  meeting  the  same  audience  on  each  successive  visit,  and  of 
utilizing  the  government,  equipment,  and  studious  atmosphere  of  the 
established  schools  is  also  apparent.  The  following  conditions  are  sug- 
gested to  the  schools  desiring  this  work  and  which  have  not  already  a 
trained  agriculturist  on  their  teaching  staff's. 

Each  school  will  be  asked  to  assume  the  responsibility  for  success 
of  the  work;  to  provide  it  a  regular  place  on  the  program;  to  assign  the 
class  to  a  member  of  the  faculty  who  will  attend  to  demonstrations  which 
require  some  time  for  their  operation,  will  see  that  the  class  does  the 
assigned  readings  and  revicAvs  and  keeps  notes  of  all  instruction  other 
than  assigned  readings;  to  plan  a  continuation  of  the  course  from  year 
to  year  so  long  as  the  University  offers  cooperation  and,  finally ;  to  main- 
tain the  work  independent  of  this  direct  University  connection  as  soon  as 
finances  of  the  school  will  permit  and  other  conditions  seem  to  justify  it. 
The  expense  to  the  school  will  be  anything  from  a  minimum  of  about 
ten  dollars  up  to  Avhatever  seems  best  for  equipment  which  in  no  case 
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will  be  very  much  for  purely  agricultural  supplies,  and  will  not  include 
any  pay  to  the  lecturer  other  than  such  entertainment  as  the  locality 
may  wish  to  provide  at  the  monthly  visit.  It  is  realized  that  the  success 
of  this  work  will  not  depend  upon  the  amount  of  money  paid  but  upon  the 
spirit  of  the  school  and  the  backing  of  its  faculty,  officers,  and  patrons, 
and  hence  the  promoters  would  regret  to  have  any  school  undertaking 
the  work  think  its  obligation  discharged  by  the  payment  of  expenses 
however  large,  as  the  work  should  be  on  a  different  plane.  It  is  desired 
also  to  insist  on  a  distinction  being  made  between  such  popular  lectures  as 
the  instructor  may  be  asked  to  give  outside  his  class  work  on  the  occasion 
of  his  visit  and  the  class  work  itself.  For  in  the  former  case  the  speaker 
feels  it  incumbent  upon  himself  to  be  entertaining  and  the  attitude  of 
the  audience  is  passive  while  the  class  work  would  fall  short  of  its  prime 
purpose  if  it  deprived  the  student  of  the  exercise  of  his  own  activities 
and  failed  to  subordinate  entertainment  to  what  the  instructor  may  at 
times  consider  greater  needs  of  the  class. 


KEEPING  BOYS  ON  THE  FARM. 

By  Morris  K.  Gordon,  Kennebec  Co.       Me. 


I  saw  in  a  paper  a  little  while  ago  the  question,  "Hoav  can  Ave  keep 
our  boys  at  home  on  the  farm?"  In  one  way  this  is  a  hard  question  to 
answer,  in  another  it  is  not.    Let  me  give  a  boy's  idea  on  the  question. 

In  all  people  there  is  a  born  desire  to  become  something  when  older. 
Now  in  dealing  with  the  farmer  and  his  boys,  their  desire  will  be  to  fol- 
low in  their  father's  footsteps,  if  he  is  a  successful  farmer;  but  if  that 
boy  never  has  a  chance  the  desire  will  soon  burn  away  and  another  will 
quickly  take  its  place.  I  believe  that  every  boy  should  have  a  chance, 
a  chance  to  see  what  he  can  do  as  a  farmer  all  alone  by  himself.  I 
believe  that  the  father  should  give  his  boys  a  chance  to  keep  that  kind 
of  stock  which  they  are  most  interested  in,  for  they  will  do  best  with 
that  which  interests  them  most ;  also  that  he  should  allow  the  boy 
to  grow  something  to  sell  to  buy  feed  with.  I  believe  that  the  father 
should  influence  his  boy  to  keep  account  of  everything  he  buys  and  sells 
so  at  the  end  of  each  year  he  may  be  able  to  find  out  whether  he  has  lost 
or  gained  in  his  work.  I  believe  also  that  the  father  should  not  interfere 
in  any  way  more  than  to  give  the  boy  good  advice,  for  a  lesson  learned 
when  3"oung  is  worth  two  learned  when  a  man. 

If  all  fathers  would  do  this  by  their  hoys,  and  cheer  them  when  they 
get  discouraged  and  also  influence  and  help  their  sons  to  attend  the  two 
years'  agricultural  course  which  state  universities  provide,  then  more 
of  our  boys  will  stay  on  the  farm  and  there  will  be  better  farms,  also 
better  methods  of  farming  in  the  future. 

Do  not  make  the  l)oys  work  all  the  time,  hut  gi\'('  lliciii  a  day  or  two 
off  to  do  as  they  are  a  mind  1(»,  but  si  ill  Icacli  lliciii  how  to  work  and 
also  teach  them  to  ])e  able  lo  \\(wU'  for  HiciiiscIncs.  IumuciuIum'  Ihat 
the  boy  of  today  must  have  a  hdlcr  cducalion  to  go  through  lil"(>  suc- 
ecssfally  that  the  hid  of  I'orly  >cars  ago. —  h'roiii  Mu-  I'.i'iMMh'r's  (la/.ettc 
of  Dec."  23,  1908. 
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WHY  DO  BOYS  LEAVE  THE  HIGH  SCHOOL? 

Dr.  William  Lee'  Howard. 


The  question,  "Why  Do  Boys  Leave  the  Hiyli  School ?"  is  frequently 
seen  in  educational  journals.  The  answer  is  plain  to  a  man  of  the 
world.  Because  the  boys  realize  that  something  is  wrong;  because  no 
real  boy  is  going  to  sit  quietly  and  be  told  every  day  that  his  girl  class- 
mates are  going  ahead  of  him  in  his — or,  in  reality,  their — studies. 

Of  course  they  are.  A  young  woman  of  seventeen  is  quite  a  dif- 
ferent proposition  from  a  boy  of  the  same  age.  The  boy  knows  that  he  is 
not  being  adjusted  to  fit  somewhere  in  life;  knows  that  all  his  teacher 
care's  about  him  is  his  showing  in  the  reports.  He  must  come  up  to  a 
certain  standard  in  all  subjects,  no  matter  how  unfit  he  is  mentally  and 
temperamentall}^  to  master  some  of  them.  In  other  subjects  he  knows 
he  could  excel.  But  his  inclinations  mean  nothing  to  his  automatic 
teacher.  It  does  to  the  boy ;  he  realizes  that  unless  he  is  adjusted  to 
his  capabilities  he  will  be  a  failure  in  life.  He  can  never  pass  that 
examination  in  Roman  history,  French,  or  drawing ;  he  knows  it ;  he  also 
feels  that  for  him  it  is  a  waste  of  time  to  fool  any  more.  So  he  leaves 
the  high  school,  and  is  probably  told  \>y  his  father  that  as  long  as  he 
would  not  stay  in  school  he  can  hustle  for  himself.  Then  is  thrown  upon 
the  land  another  untrained  boy;  a  disheartened  youth  who,  as  a  man, 
is  to  be  a  failure. — From  the  November  American  Magazine. 


THE  APPLE  TREE. 


On  studying  the  apple  tree  we  find  that  there  are  a  great  many 
things  to  be  learned  about  its  life  and  growth. 

In  the  early  spring  the  bud  pushes  off  the  scales,  which  protected 
it  during  the  winter  and  begins  to  groAV.  They  grow  very  fast  if  the 
season  is  favorable  and  the  spaces  between  the  buds,  or  internodes,  are 
very  lengthly.  But  if  instead  of  being  favorable  Ave  have  several  dry 
spells,  some  of  the  spaces  between  the  buds  will  be  very  short  and  others 
long. 

You  can  tell  the  age  of  any  part  of  the  tree  by  counting  the  rings 
in  the  wood  and  you  can  tell  how  old  any  twig  is  by  the  rings  which 
were  left  when  the  scales  fell  off. 

If  the  tree  has  put  forth  fruit  buds,  further  growth  will  be  stopped, 
that  is,the  fruit  spur  will  stop  growing  and  all  the  food  will  be  stored 
up  for  the  production  of  flowers  and  fruit.  As  a  rule  a  fruit  spur  pro- 
duces flowers  and  fruit  every  other  year,  and  other  j^ears  it  simply  grows. 
You  can  tell  by  looking  at  the  fruit  stem  whether  or  not  the  apple  got 
ripe.  If  the  apple  got  ripe  there  will  be  a  large  scar,  if  not  the  scar 
will  be  small. 

Some  of  the  buds  form  leaves  which  digest  the  food  that  is  used 
in  the  tree.     They  also  remove'  the  wastes  from  the  tree. 

When  you  prune  a  tree  you  should  begin  at  the  top  and  prune  it  so 
that  the  sunlight  can  reach  all  ])arts,  so  that  all  the  fruit  may  be  fully 
developed.  Carrie  Stinecipher 

G'randview  Institute,  Dec.  1908. 
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USEFUL  AND  FINE  ARTS. 

Beauty  must  come  back  to  the  useful  arts,  and  the  dis- 
tinction between  the  fine  and  the  useful  arts  be  forgotten. 
If  history  were  truly  told,  if  life  were  nobly  spent,  it  would  be 
no  longer  easy  or  possible  to  distinguish  the  one  from  the 
other.  In  nature,  all  is  useful,  all  is  beautiful.  It  is  therefore 
beautiful  because  it  is  alive,  moving,  reproductive;  it  is  there- 
fore beautiful  because  it  is  symmetrical  and  fair.  Beauty  will 
not  come  at  the  call  of  a  legislature,  nor  will  it  repeat  in  Eng- 
land or  America  its  history  in  Greece.  It  will  come,  as  al- 
ways, unannounced,  and  spring  up  between  the  feet  of  brave 
and  earnest  men.  It  is  in  vain  that  we  look  for  genius  to  re- 
iterate its  miracles  in  the  old  arts ;  it  is  its  instinct  to  find  beauty 
and  holiness  in  new  and  necessary  facts,  in  the  field  and  road- 
side, in  the  shop  and  mill.  *  *  *  *  Is  not  the  selfish 
and  even  cruel  aspect  which  belong  to  our  great  mechanical 
works  *  *  the  effect  of  the  mercenary  impulses  which 
these  works  obey?  *  *  *  *  When  science  is  learned  in 
love,  and  its  powers  are  wielded  by  love,  they  will  appear  the 
supplements  and  continuations  of  the  material  creation. — 
Emerson. 


The  U.  T.  Farmer 
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BACTERIA  IN  MILK. 


The  following  is  an  attempt  to  set  forth  in  a  brief,  unscientific  way 
the  more  salient  known  fact  concerning  the  role  of  bacteria  in  milk  from 
the  economic  point  of  view,  both  of  the  producer  and  consumer.  I  shall 
make  no  attempt  here  to  discuss  the  organisms  found  in  milk,  which  are 
capable  of  producing  various  forms  of  disease  as  it  would  take  us  be- 
yond the  desired  limit  of  this  publication.  Suffice  it  to  say  that  typhoid 
fever,  tuberculosis,  diptheria  and  scarlet  fever  are  the  most  prevalent 
and  at  the  same  time  the  most  dangerous  forms  of  disease  communicated 
by  milk  to  man. 

Bacteria. 

Bacteria  are  single  celled  plants  which  are  ever  present  in  air,  water 
and  earth  and  are  ready  at  all  times  to  find  lodgment  in  any  substance 
which  will  form  a  suitable  nourishing  medium  for  their  growth  and 
activity.  Milk  is  one  of  the  best  known  of  such  substances  and  it  should 
constantly  be  kept  in  mind  by  the  milkman  that  these  germs  are  con- 
stantly present  over  his  pail  ready  to  fall  in  and  begin  processes  which  may 
lead  to  his  extensive  loss  if  he  wishes  to  market  his  milk  sweet.  It  should 
also  be  remembered  that  dust  is  especially  efficient  in  aiding  bacteria  in 
getting  a  good  distribution.  They  cling  to  the  particles  of  dust  and  dirt 
of  every  kind  and  the  air  carries  them  about  and  drops  them  every- 
where. This  is  especially  true  if  the  air  is  in  considerable  motion.  Moist  or 
wet  surfaces  and  quiet  air  are  calculated  to  prevent  distribution  of  bac- 
teria as  they  will  not  leave  such  surfaces  or  move  in  quiet  air. 

If  it  is  intended  to  deliver  the  milk  sweet,  the  fewer  bacteria  it  con- 
tains the  better  as  the  keeping  qualities  depend  directly  upon  the  quan- 
tity and  quality  of  the  micro-organis]iis  it  contains.  Milk  free  from 
bacteria  would  never  sour;  therefore  the  fewer  you  can  have  the  longer 
it  will  remain  sweet.  Not  much  can  be  ascertained,  however,  as  to  the 
cleanliness  of  the  milk  by  a  mere  knowledge  of  the  inimber  of  bacteria 
it  contains  except  the  age  of  the  milk  is  also  Ivhowii.  for  dirty  iiew  milk 
will  probably  have  fewer  germs  than  clcin  old  milU.  hi  general  milk 
not  more  than  ten  houi-s  old  should  iiol  coiiliiin  moi'e  llinii  liTty  to  one 
hundred  thousand  per  cubic  centiiiiclei'.  A  liiglier  eoiiiil  indicates  bad 
handling. 
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Sources  of  Contamination. 

In  the  normal  condition  tlie  milk  in  the  udder  is  nearly  or  quite  free 
from  bacteria  and  whatever  organisms  are  found  in  it  thereafter  are 
attributable  to  outside  sources;  so  that  the  manner  of  drawing  and 
handling  the  milk  determines  its  bacterial  content  up  to  the  period  at 
which  those  present  begin  to  multiply.  It  should  be  observed  in  this 
connection,  however,  that  in  the  outer  end  of  the  teat  some  germs  will  al- 
waj'S  be  found  living  in  the  small  amount  of  milk  left  at  the  last  milking, 
so  that  the  fore  milk  should  always  be  discarded  or  kept  separate  from 
the  remainder. 

There  are  serveral  sources  from  which  bacteria  may  find  their  way 
into  milk  after  it  is  drawn,  but  the  more  common  are  the  cow,  the  milker 
and  the  vessels  in  which  it  is  recived. 

If  the  cow  is  not  properly  cared  for  there  is  always  more  or  less 
filth  and  dust  particles  adhering  to  the  flank,  belly  and  hind  quarters 
which  are  readily  dislodged  and  drop  into  the  pail  with  their  accom- 
panying bacteria.  This  dirt  is  usually  composed  partly  of  the  offal  from 
the  animal  and  contains  a  great  number  of  germs  of  various  types.  This 
source  of  contamination  may  readily  be  overcome  by  proper  attention 
to  the  care  of  the  cow.  Good  bedding  with  the  proper  brushing  will  aid 
greatly  in  keeping  the  bacterial  count  low.  The  use  of  a  small  amount 
of  water  applied  to  the  parts  of  the  animal  adjoining  the  udder  will  be 
found  very  effective. 

Often  the  milker  is  at  the  same  time  feeder  and  barn  attendant  and 
without  proper  precaution  goes  from  one  task  to  the  other,  thus  carrying 
many  bacteria  into  the  milk  while  drawing  it.  Dust  clinging  to  his  hands 
and  clothing  readily  drops  into  the  vessels  and  adds  greatly  to  the  bac- 
teria of  the  milk.  A  change  of  clothing  and  careful  washing  of  the 
hands  and  face  should  always  come  between  the  feeding,  barn  cleaning, 
etc.,  and  the  milking.  Any  carelessness  about  cleanliness  of  person  on  the 
part  of  the  milker  adds  its  own  share  to  the  bacterial  contents  of  the 
milk. 

The  vessels  for  receiving  the  milk  are  often  the  most  fruitful  source 
of  bacteria  in  milk;  particularly  the  lactic  acid  organisms  which  are 
especially  responsible  for  its  souring.  Vessels  in  which  milk  has  once 
been  allowed  to  sour  invariably  contain  these  acid  producing  bacteria 
and  if  not  thoroughly  washed  and  sterilized  will  increase  enormously 
the  number  of  germs.  Irregular  surfaces,  due  to  seams  battering,  etc., 
should  receive  especial  attention  as  they  form  excellent  hiding  places 
for  bacteria.  If  the  pail  becomes  much  battered  it  should  be  used 
for  some  purpose  other  than  containing  milk.  Thorough  scalding  of 
all  articles  with  which  the  milk  comes  in  contact  is  indispensable.  It 
should  be  borne  in  mind  that  direct  sunlight  is  an  excellent  germ  de- 
stroyer and  the  vessels  should,  therefore,  be  given  a  thorough  sunning 
whenever  possible. 
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Bacterial  Growth. 

The  number  of  bacteria  in  milk  when  fresh  is  of  far  less  consequence 
than  the  opportunity  they  are  given  to  multiply.  Given  a  favorable  op- 
portunity the  progeny  of  a  single  bacterium  would  easily  cause  the  sour- 
ing of  a  can  of  milk  in  from  eighteen  to  twenty-four  hours,  for  the  rate  of 
increase  is  extremely  rapid.  There  are  four  rather  definite  bacterial  per- 
iods, so  to  speak,  in  milk,  after  it  is  drawn.  First  the  "germicidal  per- 
iod," which  lasts  two  to  four  hours,  during  which  time  the  bacterial 
content  is  not  increased  and  in  fact  usually  shows  a  distinct  decrease. 
There  appears  to  be  in  the  milk  a  substance  having  a  germicidal  effect 
and  not  only  inhibits  the  growth  but  actually  kills  some  forms  of  bacteria. 
This  period  affords  the  dairyman  ample  time  to  properly  care  for  his 
product  before  germ  multiplication  begins.  Second  period.  During  this 
period  there  is  a  rapid  multiplication  of  all  types  of  germs  present  if 
the  temperature  is  favorable  and  there  is  little  gaining  of  ascendancy  of 
one  type  over  the  others.  This  increase  lasts  from  ten  to  twelve  hours 
and  is  then  succeeded  by  the  third  phase  or  period. 

The  third  period  is  characterized  by  the  gaining  of  decided  supre- 
macy of  the  lactic  acid  bacteria  over  all  competing  forms.  It  begins  us- 
ually after  the  number  has  reached  about  ten  million  per  cubic  centi- 
meter. This  lactic  acid  organism  is  the  milk  sourer  par  excellence  and 
the  acid  produced  by  it  soon  clears  the  field  of  all  rivals  and  holds  it 
until  the  milk  is  thoroughlj^  curded  and  the  quantity  of  acid  becomes  so 
great  that  it  can  no  longer  thrive  in  its  own  excretions.  When  the  milk 
is  thoroughly  sour  it  will  contain  practically  a  pure  culture  of  this  acid 
bacterium. 

The  fourth  period  is  marked  by  the  cessation  of  bacterial  activity 
and  there  is  soon  a  decided  reduction  of  numbers.  This  condition  may 
last  for  several  days  but  sooner  or  later  the  extreme  acid  condition  is  sure 
to  be  reduced  by  the  growth  of  molds,  etc.,  which  can  thrive  well  in  an  acid 
medium.  The  growth  of  molds  produces  an  alkaline  condition  in  the  curded 
milk  which  in  turn  favors  bacterial  growth  and  the  entire  mass  of  curd 
will  soon  be  broken  up  by  various  proteolitie  forms. 

The  lactic  acid  bacteria  are'  at  once  the  friend  and  foe  of  dairy- 
men. If  it  is  desired  to  sell  sweet  milk  it  would  be  better  if  they  were 
out  of  existence,  but  if  butter  and  cheese  are  the  required  product,  they 
are  indispensible. 

Methods  of  Preventing  Bacterial  Multiplication. 

The  multiplication  of  bacteria  when  once  in  the  milk  may  be  pre- 
vented with  greater  or  less  success  by  the  employment  of  any  one  of  three 
methods,  the  use  of  two  of  which  is  not  without  ver^'  serious  objections ; 
especially  from  the  standpoint  of  tlie  consniiicr. 

These'  means  of  iiiliil)ition  of  growtli  ai"e;  the  maintriiaiice  of  low 
temperature,  application  of  various  chemicaLs  and  the  submission  of  the 
milk    to    high    tciiipci-alure.      The  first   of  tliese    metliods    is   at   present 


88  U.   T.   FARMER. 

recilly  the  only  safe  and  satisfactory  way  to  restrict  bacterial  growth. 
All  bacterial  activity  ceases  at  the  freezing  point  and  four  or  five  degrees 
above  this  point  there  is  practically  no  growth,  so  that  milk  held  at 
this  point  will  remain  sweet  for  several  days  or  even  weeks,  but  milk 
more  than  five  or  six  daj^s  old  should  be  regarded  with  suspicion.  At 
forty  degrees  Fahrenheit  (40°  F)  bacteria  grow  but  slightly  faster  than 
at  32°  F.  From  40°  F.  to  50°  F.  growth  goes  forward  fairly  well,  but 
60°  F.  to  70°  F.  is  the  optimism  or  most  favorable  temperature  for  the 
lactic  acid  germ  and  in  fact  for  most  germs  found  in  milk,  so  that  sour- 
ing will  take'  place  very  quickly  at  this  temperature.  If  a  temperature 
from  80°  F.  to  100°  F.  be  maintained  the  outcome  will  be  very  irregular 
since  the  lactic  acid  organism  will  not  grow  well  at  this  temperature  and 
the  result  will  be  determined  by  other  forms  present.  If  the  milkma7i  can 
maintain  a  temperature  of  from  45°  F.  to  55°  F.  he  may  be  reasonably 
sure  of  sweet  milk  for  two  or  three  days  if  his  milk  is  clean.  There  are 
no  valid  objections  to  this  means  of  keeping  milk  except  where  it  is  know- 
ingly employed  to  keep  dirty  milk  sweet.  At  this  low  temperature  al- 
most any  kind  of  milk  will  not  sour. 

It  is  well  known  that  various  chemicals  will  inhibit  the  growth  of 
all  types  of  bacteria  and  if  a  sufficiently  strong  solution  is  employed  all 
are  killed.  These'  substances  are  known  as  disinfectants  and  those  which 
have  been  most  employed  in  connection  with  milk,  are  salicylic  acid,  hydro- 
gen peroxide,  borax,  saltpeter,  boracic  acid  and  formalin.  The  addition 
of  very  dilute  solutions  of  almost  any  of  these  chemicals  will  prevent 
the  souring  of  milk  and  from  this  standpoint  alone  would  effectually 
solve  the  problem  of  milk  preservation.  There  are,  however,  many  in- 
surmountable objections  to  this  practice:.  Some  of  the  above  substances 
are  extremely  poisonous  to  the  body  while  the  others  are  more  or  less 
harmful  to  the  digestive  process,  so  that  the  use  of  any  of  them  is  prob- 
ably injurious  and  is  condemned  by  common  consent  and  also  by  law 
throughout  the  country.  There  are  reasons  for  believing  that  formalin 
in  such  dilution  as  to  be  quite  effective  in  preserving  milk  and  at  the 
same  time  not  be  detrimental  may  be  employed,  but  if  its  use  were  per- 
mitted advantage  might  be  taken  of  such  privilege  and  an  excess  applied. 

The  use  of  heat  to  free  milk  from  bacteria  has  become'  quite  general 
in  many  European  countries  and  has  been  practiced  quite  extensively  in 
various  sections  of  the  United  States.  Keeping  milk  at  a  temperature  of 
212°  F.  for  fifteen  to  twenty  minutes  is  sufficient  for  killing  all  bacteria 
except  those  which  produce  spores.  All  germs  found  in  milk  capable  of 
producing  disease  would  thus  be  killed  for  none  of  them  are  able  to  pro- 
duce spores.  Milk  thus  treated  will  remain  unchanged  for  many  days, 
but  it  is  known  that  boiled  milk  has  undergone  radical  changes  chem- 
ically, so  that  it  has  very  few  of  the  original  desirable  qualities  and  is 
regarded  as  difficult  of  digestion.  Very  few  persons  care  to  use  such 
milk,  so  that  it  finds  no  sale  and  is  therefore  seldom  treated  in  this  way. 
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The  more  common  wa}^  in  which  heat  is  used  to  keep  milk  is  what 
is  known  as  pasteurization,  which  is  simply  the  application  of  a  temper- 
ature of  145°  F.  to  155°  F.  for  about  fifteen  minutes.  This  temperature 
is  chosen  because  it  is  sufficient  heat  to  kill  most  of  the  bacteria  present 
and  will  not  produce  serious  chemical  changes ;  it  is,  moreover,  the  ther- 
mal death  point  of  the  bacillus  tuberculosis.  There  are  probably  no  disease 
germs  commonly  found  in  milk,  that  Avill  withstand  such  heat  and  in 
this  respect  is  an  efficient  safeguard  against  the  transmission  of  disease 
from  milk.  Pasteurization  also  kills  all  lactic  acid  bacteria  and  therefore 
prevents  souring.  There  is  much  to  be  said  both  for  and  against  this 
process.  In  the  hands  of  honest  persons  who  are  willing  to  make  every 
reasonable  effort  to  secure  clean  milk  and  handle  it  in  a  sanitary  man- 
ner, it  is  to  be  recommended,  but  in  the  hands  of  unscrupulous  individuals, 
it  is  certainly  to  be  condemned,  as  it  enables  them  to  keep  dirty  milk 
sweet  and  sell  milk  too  old  to  be  relied  upon.  The  lactic  acid  bacteria  being 
destroyed  by  pasteurization  other  forms  are  given  an  excellent  opportu- 
nity, so  that  pasteurized  sweet  milk  may  contain  many  more  germs  than 
unpasteurized  sour  milk  and  the  bacteria  would  quite  likely  be  of  a  more 
undesirable  type  than  in  the  normal  milk.  It  is  held  that  milk  properly 
pasteurized  has  a  less  desirable  taste  than  raw  and  also  is  more  difficult 
of  digestion. 

It  cannot  be  too  strongly  emphasized  that  cleanliness  cannot  be  sub- 
stituted for  by  any  subsequent  treatment  of  the  milk.  Dirt  can  never  be 
boiled  out  nor  driven  out  by  chemical  applications.  Clean  milk  seldom 
needs  pasteurization  and  dirty  milk  can't  be  made  clean  by  it.  Cleanli- 
ness first,  last  and  all  the  time  in  milk  production. — Maurice  Mulvania. 


REPORTS  OF  BULLETIN  WORK. 

Junior  Class  in  Horticulture. 


The  Cultivation  of  Orchards. 

There  are  two  methods  which  are  now  advocated  more  strongly  than 
any  others  in  the  treatment  of  orchards.  (1)  Clean  culture  during 
spj'ing  and  early  summer  followed  by  a  cover  crop  in  the  fall  and  Avinter. 
(2)  Sod  mulch.  Of  these  two  the  former  is  more  genei'ally  advocatiMl 
although  probably  not  practiced.  The  primary  objects  of  cultivation  an^ 
(1)  to  furnish  plant  food  (2)  to  conserve  moisture.  The  soil  is  to  be 
regarded  as  the  store  house  of  plant  food  atul  in  converting 
this  into  a  form  which  plants  can  use  nothing  else  otTers 
the  advantage  of  tillage.  It  is  also  now  realized  that  no  factor 
assists  so  much  in  the  conservation  of  moisture  as  does  tillage.  Before 
setting  the  trees  the  soil  should  be  in  best  possible  condition  for  plant 
growth.     If  it  is  naturally  loose,  plowing  well  will  snflice;   if  there  is  a 
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hard  subsoil  underneatli,  the  ground  should  be  plowed  deeper  or  sub- 
soiled.  For  the  first  few  years  in  the  life  of  the  orchard  the  soil  should 
be  turned  at  first  cultivation  in  the  spring,  after  this  the  surface  should 
be  stirred  at  intervals  of  about  10  days  and  especially  after  each  hard 
rain.  Level  culture  in  the  orchard  is  best  and  this  is  brought  about  by 
turning  the  soil  toward  the  trees  one  year  and  away  the  next.  During 
the  first  few  years  the  trees  do  not  make  use  of  all  the  soil  between  the 
rows  hence  it  is  possible  and  profitable  to  grow  some'  crop  between  them. 
Any  hoed  crop  such  as  potatoes,  or  beets  may  be  used,  however,  there 
should  be  left  a  space  on  each  side  of  the  trees  of  several  feet.  In  order 
that  the  growth  of  wood  and  buds  may  each  year  reach  maturity,  so 
that  they  may  better  withstand  the  winter,  the  moisture  supply  should 
be  lessened  toward  fall.  The  most  practical  way  of  doing  this  is  by  sow- 
ing a  cover  crop  in  the  late  summer.  A  further  advantage  in  this  is  in 
the  amount  of  humus  supplied  to  the  soil  by  the  annual  turning  under  of 
such  a  crop.  For  such  purpose,  rye,  crimson  clover  and  vetch  are  of 
value.  Late  cultivation  may  be'  very  injurious  by  stimulating  growth 
which  has  not  time  to  reach  maturity. 

The  grass  mulch  method  seems  under  certain  conditions  to  meet 
well  the  requirements  of  the  soil  as  to  moisture  and  vegetable  fibre.  It 
appears  to  be  of  especial  value  on  hilly  land  or  rough  land  where  grass 
will  grow.  The  trees  are  set  out  in  sod  land,  disturbing  only  enough  of 
the  sod  to  provide  large  holes  for  the  young  trees.  They  are  then  mulch- 
ed so  as  to  keep  the  soil  moist  until  they  get  well  established  and  then 
the  grass  is  cut  and  allowed  to  remain  on  the  ground  where  it  falls. — 
R.  M.  Murphy,   '10. 

Fertilization  of  Orchards.  • 

In  the  production  of  all  kinds  of  fruits  there  is   always  a  loss  of 
fertility  to  the  soil.     Each  year,  fertility  is  stored  up  in  the  fruit,  leaves 
and  new  wood.    This  continual  draft  on  the  soil  fertility  will  exhaust  it 
unless  it  is  restored  in  some  way.     One  way  to  decrease  this  draft  is  to 
thin  the  crop,  thereby  producing  fewer  fruits  but  of  a  better  quality.    No 
more'  fertility  is  stored  up  in  a  large  plump  fruit  than  in  dried,  shriveled 
one.    If  the  leaves  are  kept  on  the  soil  by  a  cover  crop,  some  of  the  fer- 
tility will  be  restored.    But  the  fertility  stored  in  the  new  wood  each  year 
cannot  be  returned  and  therefore  becomes  exhaustinof  to  the  soil.    It  has 
been  estimated  that  an  acre  of  apples,  containing  35  trees,  uses  in  the 
production  of  leaves  and  fruit  for  20  years  of  full  crops,   about  1000 
pounds  of  nitrogen,  160  pounds  of  phosphoric  acid  and  1.200  pounds  of 
potash.     Nitrogen,  phosphorus  and  potash  being  computed  at  15,  7  and 
4.5  cents  per  pound,  respectively,  it  amounts  to  $215.20.    This  means  that 
five  bushels   of  apples  per  tree  remove   each  year  in  round   numbers 
from  one  acre,  11  pounds  of  nitrogen,  one  pound  of  phosphoric  acid  and 
16  pounds  of  potash,  and  that  the  leaves  large  enough  to  produce  the 
apples  would  contain  10  pounds  of  nitrogen,  3  pounds  of  phosphoric  acid 
and  10  pounds  of  potash  or  a  total  of  21  pounds  of  nitrogen,  4  pounds  of 
phosphoric  acid  and  26  pounds  of  potash. 
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The  best  method  of  keeping  up  the  fertility  under  such  conditions  is 
the  application  of  commercial  fertilizers  on  a  cover  crop  which  is  to  be 
turned  under  in  April.  During  the  summer,  after  every  heavy  rain,  the 
land  should  be  harrowed  to  save  the  moisture.  About  the  middle  of 
July  or  the  first  of  August,  the  orchard  can  be  seeded  to  some  cover  crop 
such  as  crimson  clover,  rye  or  winter  oats.  In  April  the  commercial  fer- 
tilizers should  be  applied  broadcast  on  the  cover  crop  and  the  cover 
crop  turned  under,  Special  care  should  be  given  not  to  plow  the  land 
the  same  way  every  year.  The  results  from  an  experiment  carried  on 
in  New  York  State  show  that  the  application  of  phosphorus  and  potash  to 
an  orchard  has  no  effect  on  the  yield  of  apples.  This  experiment  was 
carried  on  for  12  years  on  a  50  year  old  orchard  and  at  the  end  of  12 
years  those'  trees  that  had  no  application  of  phosphorus  and  potash 
yielded  as  high  as  those  that  had  received  a  large  application  of  both 
food  elements  each  year.  One  would  think  from  this  experiment  that  the 
application  of  commercial  fertilizers  to  an  apple  orchard  is  not  necessary. 
It  was  not  in  this  orchard,  but  what  kept  the  yield  of  fruit  up  in  that 
part  of  the  orchard  which  received  no  phosphorus  and  potash  was  the 
cultivation  given  it  each  year  and  the  growing  and  turning  under  a  cover 
crop  each  year.  In  this  case  cultivation  was  fertilizer  enough  for  the 
orchard.  Some  soils,  however,  will  need  an  application  of  commercial 
fertilizers  and  these  elements  must  be  applied  in  the  most  soluble  form 
at  the  beginning  of  the  growing  season.  Nitrate  of  soda,  sulphate'  of  po- 
tash and  Tennessee  Rock  Phosphate  are  good  commercial  fertilizers  for 
the  orchard. 

Cover  crops  play  an  important  part  in  maintaining  the  fertility  of 
the  soil.  They  are  divided  into  two  classes,  nitrogenous  and  non-nitro- 
genous. Alfalfa,  hairy  vetch,  clovers,  soy  beans,  cowpeas  and  Canada 
peas  belong  to  the  nitrogenous  group,  while  the  rapes,  turnips,  cereals  and 
buckwheat  belong  to  the  non-nitrogenous  group.  The  difficulty  in  obtain- 
ing a  complete  stand  is  the  main  objection  to  alfalfa  and  the  vetches. 
The  crimson  clover  is  the  cover  crop  for  Tennessee.  Soy  beans,  cowpeas, 
and  Canada  peas  are  not  good  cover  crops  because  their  growth  is  stop- 
ped by  frost  and  hence  the  soil  is  not  sufficiently  protected  in  the  winter. 
The  best  of  the  non-nitrogenous  crops  for  Tennessee  are  rye.  wheat  and 
winter  oats. 

The  needs  of  an  orchard  can  be  determined  l)y  the  amount  of  wood 
growth  each  year  and  the  size  of  the  crop.  If  the  yearly  wood  growth 
is  very  small,  an  application  of  a  complete  fertilizer  is  necessary,  but  if 
the  growth  is  moderate  and  the  crop  of  fruit  sufficient,  tillage  alone  should 
suffice.  In  apple  trees  fifteen  years  of  age,  three  to  five  bushels  of  fruit 
per  tree,  with  one  foot  of  growth  <>n  l('n(lin<i'  hi'andics.  fills;  the  latin- 
condition.  — G.  R.  Worthington  '10. 
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Bitter  Rot. 

It  is  easily  identified,  having  its  beginning  in  one  to  many  brown 
specks  or  slight  discolorations  under  the  skin  of  the  apples.  They  be- 
come larger  and  present  a  circular  outline.  When  they  are  about  one- 
eighth  inch  in  diameter  they  area  begins  to  appear  sunken.  A  great 
number  of  pustules  so  small  as  to  be  scarcely  seen  with  the  unaided  eye 
cover  all  but  the  outer  border  of  the  discolored  spot  and  gives  to  the 
surface  a  roughened  appearance.  In  damp,  moist  weather  these  pustules 
break  through  the  skin  of  the  fruit  and  deposit  a  mucilaginous  or  waxy 
substance  which  later  forms  a  crust.  At  this  stage  the  whole  fruit  be- 
comes shriveled  into  a  hard  body  called  a  mummy. 

Bitter  Rot  is  caused  by  one-celled  spores  which  exude  from  the  pus- 
tules and  are  spread  by  the  rain  drops.  These  spores  are  commonly 
called  conidia  and  they  produce  germ  tubes.  These  tubes  elongate  very 
fast  forming  hyphae,  which  make  up  the  fungi  or  bitter  rot. 

The  disease  may  also  be  spread  by  insects  from  one  point  to  an- 
other but  as  the  spores  are  contained  in  a  waxy  substance  they  are  not 
spread  by  the  wind  and  further  it  takes  water  to  dissolve  this  wax  mak- 
ing it  possible  for  them  to  be  spread.  Hence  the  disease  is  more  pre- 
valent in  damp  wet  weather  than  any  other  time.  Trees  having  had 
the  disease  are  more  susceptible,  but  a  tree  may  be  infected  in  one  part 
of  the  orchard  and  the  rest  remain  unharmed.  The  disease  goes  from 
tree  to  tree  slowly  in  the  orchard,  probably  through  the  agency  of  in- 
sects. 

The  disease  is  carried  through  the  winter  in  the  canker  stage  which 
affects  the  limbs  and  the  spores  are  carried  through  in  them.  The  bark  is 
affected  in  this  stage  and  is  sometimes  killed  for  some  distances  along  the 
limb.  As  the  bark  dies  it  cracks  and  adheres  very  closely  to  the  wood 
giving  it  a  sunken  appearance.  By  looking  at  a  cross  section  of  a  can- 
kered limb  it  is  found  that  the  wood  is  sometimes  killed  to  the  very 
center.  The  spores  are  spread  to  the  fruit  from  these  cankers  and  their  dis- 
semination probablj^  begins  earh^  in  summer  and  continues  until  the  ap- 
ples are  fully  grown.  Another  source  of  infection  is  from  dried  mum- 
mies hanging  on  the  trees  or  lying  on  the  ground. 

The  disease  may  be  removed  by  picking  the  dried  apples  and  burn- 
ing them  before  the  leaves  fall  and  in  no  circumstances  should,  rotten 
fruit-  be  aiiowed  to  remain  on  the  ground  under  the  trees. 

In  case  of  canker  the  whole  limb  should  be  cut  off  Ijelow  the  can- 
ker and  burned.  AVhere  the  limb  is  a  large  one  the  diseased  portion 
may  be  cut  out  without  cutting  oft'  the  entire  limb.  Spraying  with  fun- 
gicide such  as  Bordeaux  mixture  may  help  to  keep  the  disease  in  check. 
— Arnall  Peery  '10. 
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RELATION  OF  THE  U.  S.  WEATHER  BUREAU  TO  FARMING 

IN  TENNESSEE. 


It  is  the  desire  of  the  Chief  of  the  Weather  Bureau,  Prof.  AAT'illis  L. 
Moore,  to  cooperate  in  every  practicable  way  with  all  who  cultivate  the 
soil.  While  the  plans  already  worked  out  are  many  and  have  been  of  great 
benefit  to  the  farmer  the  field  as  a  whole  is  almost  untouched.  It  is  the 
purpose  of  this  article  to  suggest  briefly  one  or  two  ways  in  which  the 
farmer  in  Tennessee  can  benefit  himself  by  the  use  of  the  records  and 
forecasts  of  the  Weather  Bureau. 

First  as  to  the  records  themselves,  what  are  they  and  how  are  they 
obtained?  The  maximum  and  minimum  temperatures  for  each  day  and  the 
daily  rainfall  have  been  observed  and  recorded  at  more  than  fifty  sta- 
tions in  Tennessee  for  periods  ranging  from  ten  to  thirty-eight  years.  A 
careful  record  has  also  been  kept  of  the  last  killing  frost  in  the  spring 
and  the  first  killing  frost  in  the  fall. 

These  records  are  obtained  from  standard  instruments  furnished  by 
the  government  by  men  who  have  been  carefully  instructed  by  Weather 
Bureau  officials.  Keports  are  sent  to  the  Section  Center  at  Nashville  each 
month,  where  they  are  carefully  compiled  and  published  for  the  benefit 
of  any  who  will  make  use  of  them.  Unfortunately^  comparatively  few 
people  get  benefit  from  these  reports,  probably  because  they  do  not  know 
how  to  use  them. 

Why  is  a  record  of  last  killing  frost  in  spring  and  first  killing  frost 
in  fall  of  value  to  the  farmer.  It  gives  him  a  good  general  idea  of  safe 
dates  for  planting  his  various  crops.  For  example,  if  the  Weather  Bu- 
reau tells  him  that  the  average  date  for  the  last  killing  frost  in  spring 
is  April  10th,  he  will  know  that  a  tender  crop  planted  earlier  than  that 
date  is  more  likely  to  be  killed  than  not,  which  if  planted  later  than 
April  10th,  the  chances  will  be  in  its  favor.  Or  if  he  is  told  that  April 
20th  is  the  latest  date  on  which  a  killing  frost  has  occurred  in  his  locality 
in  a  long  series  of  years  he  may  delay  planting  until  that  date  and  be 
practically  free  from  any  danger  from  frost. 

In  the  same  way  the  record  of  the  first  killing  frost  in  the  fall  is  also 
of  value.  A  farmer  who  knew  that  the  average  date  of  the  first  killing 
frost  in  fall,  in  his  locality  was  October  15  would  know  better  th;ni  to 
sow.  a  variety  of  cowpeas,  that  recpiired  90  days  to  mature,  later  ilnm 
July  15.  If  he  could  not  get  his  land  ready  until  after  the  middle  of 
July  he  would  sow  something  that  would  nuitni-e  quicker. 

By  calculating  the  number  of  days  between  the  average  date  of  last 
killing  frost  in  spring  and  the  average  date  of  first  killing  frost  in  fall 
we  have  what  may  be  called  the  average  growing  scjistm.  A  niinici- 
who  lived  where  the  average  growing  season  was  190  days  wonid  ikiI  think 
of  depending  upon  a  ci-op  that  always  rcqnircd  200  d;iys  in  wliicli  lo 
mature. 
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lu  the  same  manner  records  of  temperature  and  rainfall  may  be  of 
great  value.  For  instance,  if  June  and  July  were  always  hot  and  dry 
in  a  certain  locality,  one  would  not  put  in  crops  that  required  moist,  cool 
weather  during  those  months.  To  the  farmer  who  wishes  to  try  new 
crops  or  to  one  who  has  come  to  a  new  locality  this  data  Avould  be  par- 
ticularly valuable,  as  it  would  also  be  to  one  who  was  looking  for  a  loca- 
tion in  which  to  grow  a  particular  crop. 

In  addition  to  these  records  there  have  been  kept  at  several  points  in 
the  State'  long  records  of  sunshine,  cloudiness,  wind  movements,  wind 
direction,  and  relative  himiidity  or  the  percent  of  moisture  in  the  air. 
All  these  elements  have  an  influence  in  crop  production  and  the  modern 
farmer  cannot  afford  to  overlook  them.  He  cannot  afford  to  plant  sun- 
shine loving  crops  at  a  time  when  he  is  almost  sure  the  weather  will  be 
cloudy.  And  not  onl}^  his  crops  but  his  personal  comfort  and  the  com- 
fort of  his  stock  is  aft'ected  by  the  elements  that  go  to  make  up  the 
weather.  His  buildings  should  be  so  located  that  they  are  protected 
from  the  prevailing  winds  of  winter.  If  he  is  in  need  of  power  he  need 
not  buy  an  expensive  windmill  in  order  to  learn  whether  or  not  there 
is  wind  enough  in  his  locality  to  run  one  for  he  can  for  two  cents  learn 
from  the  nearest  Weather  Bureau  office  just  about  what  the  average 
wind  velocity  is. 

So  much  for  the  value  of  Weather  Bureau  records.  Let  us  now  con- 
sider the  benefits  to  be  obtained  by  the  use  of  the  Daily  Weather  Fore- 
casts. 

The  Weather  Bureau  has  some  200  stations  distributed  pretty  evenly 
over  the  country.  At  a  certain  hour  every  morning  the  observer  at  each 
station  takes  an  observation  and  sends  it  by  telegraph  to  the  Central 
Office.  He  sends  in  this  message  the  pressure  of  the  atmosphere,  the 
temperature,  the  direction  and  velocity  of  the  wind,  the  amount  of  rain- 
fall, if  any,  and  the  state  of  the  weather,  whether  clear,  partly  cloudy,  or 
cloudy.  The  man  w^ho  is  to  make  the  forecast  enters  all  this  data  on 
a  large  map  and  thus  has  before  him  what  we  might  call  a  picture  of 
the  weather  for  that  morning.  He  can  see  where  pressure  of  the  atmos- 
phere is  low  and  where  it  is  high.  He  can  see  where  it  is  hot  and  where 
it  is  cold,  Avhere  it  is  raining  and  where  it  is  dry,  where  it  is  windy  and 
where  it  is  calm,  where  it  is  cloudy  and  where  it  is  clear.  He  has  before 
him  the  weather  of  the  whole  country  and  he  can  see  it  all  just  as  plainly 
as  the  farmer  can  see  the  weather  conditions  over  his  farm.  These  maps 
have  been  made  every  day  for  more  than  30  years  and  the  forecaster  has 
learned  that  all  these  weather  conditions,  dry  weather  and  wet  weather, 
cold  weather  and  hot  weather,  windy  weather  and  calm  weather,  move 
across  the  country  from  west  to  east. 

He  has  seen  hundreds  of  storms  travel  from  the  Pacific  to  the  Atlantic 
and  has  become  familiar  with  the  path  they  usually  follow.  Now,  when 
a  storm  or  cold  wave  appears  in  the  west  he  watches  it  from  day  to  day, 
sees  just  how  fast  it  is  going,  sees  in  what  direction  it  is  going  and  is 
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able  to  tell  people  in  the  path  that  it  is  coming  one  or  two  days  before 
it  reaches  them.  These  Daily  Forecasts  are  widely  distributed  by  mail, 
through  the  newspapers  and  by  the  telephone.  Many  farmers  plan  their 
work  according  to  the  forecast  and  thousands  of  dollars  worth  of  crops 
are  saved  in  the'  State  every  year.  But  tens  of  thousands  might  be 
saved  just  as  easily  if  every  farmer  in  Tennessee  would  ask  for  the  Daily 
Weather  Forecast  and  profit  by  its  warnings. — J.  F.  Voorhees,  Local  Fore- 
caster Weather  Bureau. 


NEEDS  OF  AGRICULTURAL  EDUCATION  IN  TENNESSEE. 


A  few  years  ago  the  study  of  agriculture  was  introduced  into  the 
common  schools  of  Tennessee  with  the  idea  of  educating  the  farmers' 
children  in  order  that  they  might  not  only  help  the  fathers  but  be  bet- 
ter able  to  help  themselves  at  some  future  time.  Just  how  poorly  we 
have  succeeded  for  a  decade  is  evident.  The  success  or  failure  of  agri- 
cultural education  in  reaching  the  rural  districts  does  not  rest  with 
the  subject  for  it  is  as  easily  taught  and  as  interesting  as  it  is  important. 
The  problem  of  agricultural  education  must  have  a  solution  if  it  is  com- 
prehensible and  interesting,  however,  the  third  equation  has  not  been 
added,  viz :  the  teacher  who  is  qualified  to  explain  the  perplexing  ques- 
tions that  a  twelve-year-old  boy  may  ask.  The  teacher  need  not  be  a 
college  graduate,  and  in  fact  the  average  rural  teacher  cannot  attend 
college,  but  in  the  normal  or  high  schools  he  should  have  obtained  suffi- 
cient knowledge  to  be  able  to  explain  the  general  laws  that  control  the 
maintenance  of  soil  fertility  and  plant  and  animal  development. 

The  purpose  of  teaching  agriculture  in  the  public  schools  should  not 
be  to  make  a  farmer  of  every  child  any  more  than  the  teacher  of  Latin 
or  Greek  expects  to  make  a  student  of  literature  of  each  pupil  that  re- 
cites Latin  lessons.  The  study  not  only  has  its  cultural  value  but  it  has 
a  direct  money  value  from  the  fact  that  it  will  be  useful  to  the  child  who 
will  some  day  be  a  man  with  a  poor  farm  to  improve  or  a  good  one  to 
maintain. 

About  forty  years  ago  the  idea  oecurred  to  some  man  that  he  could 
educate  the  farmer  on  the  farm  by  the  promiscuous  distribution  of  bulle- 
tins. The  predominance  of  poor  farms  throughout  the  Soutli  does  not 
speak  success  for  the  system  in  this  territory.  The  public  school  is  the 
logical  place  to  educate  the  would-be  farmer.  The  countrj^  boys  and  girls 
are  not  lazy  or  indifferent  towards  the  study  of  agriculture.  The  great- 
est need  in  the  rural  school  is  the  teacher  who  is  able  to  explain  the 
mysteries  and  to  systematize  the  knowledge  that  they  have  already 
gained  from  observation  and  experience.  The  country  boys  and  girls 
will  continue  to  seek  the  already  crowded  town  until  sucli  a  service'  has 
been  performed  for  them.  A  knowledge  of  .iiiiinal  mitiilion  and  the  se- 
lection of  our  common  domestic  plants  and  animals  may  be  tauglit  the 
twelve-year-old  boy  in  a  sim]ile  way  as  satisfactorily  as  history  or  arith- 
metic and  this  knowledge  in  Iniii  will   vitalize  farm  life  and  raise  it  to 
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the  plane  of  skilled  labor  to  such  an  extent  that  the  daily  round  of  farm 
tasks  will  no  longer  be  drudgery  but  a  pleasant  occupation. 

An  agricultural  course  cannot  be  systematically  planned  for  the' 
entire  county  or  state  for  either  the  grammar  school  or  the  high  school, 
because  so  few  teachers  have  had  any  training  along  the  line  of  what  to 
teach  and  how  to  teach  it.  The  average  rural  teacher  that  attempts  to 
teach  agriculture  is  forced  to  remain  within  the  bounds  of  two  book 
covers  for  his  stock  of  knowledge.  But  we',  the  believers  in  agricultural 
education,  think  we  can  see  a  better  day  in  the  future  when  the  agricul- 
tural high  school  graduate  Avill  take  his  place  as  a  grammar  school 
teacher.  The  teacher  in  the  next  decade  must  be  prepared  to  teach 
agriculture  as  well  as  spelling  and  writing,  for  in  the  study  of  the  soil 
and  the  forces  that  rob  it  of  its  fertility  the  youth  will  become  an  effi- 
cient and  trained  workman. 

The  commercial  fertilizer  bill  of  the  average  farmer  will  almost  buy 
bread  for  the  family,  yet  how  can  he  avoid  this  expense'  when  his  soil 
is  groAving  poorer  every  year?  A  large  percent  of  the  consumers  of  com- 
mercial fertilizers  never  receive  any  increase  in  yield.  Very  few  farmers 
know  the  extent  of  the  ill  effects  of  commercial  fertilizer  on  the  soil.  The 
country  boy  here  in  the  South  must  learn  the  value  of  farm-yard  manure, 
and  not  only  know  the  value,  but  also  a  way  to  utilize  the  beef  and  dairy 
cow  as  a  machine  to  manufacture  more  manure  from  the  thousands  of 
tons  of  corn  stover  that  are  allowed  annually  to  blow  away  in  the  wind. — 
V.  S.  Bright,  '07. 


AGRICULTURAL  EDUCATION. 

Agriculture  in  the  High  School. 


V.     School  Grounds  and  Plots. 

Leaving  out  of  consideration  school  gardens,  Avhich  concern  ele- 
mentary grades,  and  vegetable  gardens,  which,  though  valuable,  are'  not 
necessary  demonstrations  to  the  high  school  course  as  herein  conceived, 
and  confining  attention  to  those  demonstrations  peculiar  to  general 
agriculture  and  called  for  by  the  foregoing  course  of  study  we  may  group 
them  into  three  series  as  follows :  the  first  series  to  illustrate  fertilizers 
and  rotations,  the  second,  forage  and  cover  crops,  and  the  third,  desir- 
able introductions. 

Beginning  with  the  last,  desirable  introductions  will  in  most  com- 
munities include  rape,  kale,  sorghum,  resistant  clover  and  more  es- 
pecially alfalfa.  These  demonstration  plots  should  be  small,  about  1-80 
acre  each  except  the  alfalfa  which  should  be  larger.  The  approved 
method  for  getting  a  stand  of  alfalfa  is  as  follows : 

"Plow  deep  in  the  fall  applying  fertilizer  at  the  rate  of  50  lbs.  muriate  of  potash, 
300  lbs.  acid  phosphate  and  12  tons  of  barnyard  manure  per  acre.  Sow  to  rye  and 
vetch,  turn  under  in  the  spring,  apply  2,000  lbs.  of  lime  per  acre,  plant  soy  beans,  and 
cultivate  all  summer.  Repeat  the  process  for  the  second  year.  Harvest  the  second 
crop  of  beans  and  sow  30  lbs.  alfalfa  seed  per  acre  by  Sept.  1."  (Tennessee  Expe- 
riment Station.)  '  1  ;    . 

[Copyright  1908  by  Josiah  Main] 
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The  second  series  demonstrates  the  management  of  crops  raised 
mainly  for  soiling'  and  winter  cover.  In  all  these  combinations  there  are 
two  crops  per  year,  the  winter  crop  being  usually  a  combined  cereal  and 
legume  which  is  harvested  green  as  needed  for  feed  and  the  land  at  once 
put  into  a  summer  croj)  of  peas  and  beans  to  be  harvested  in  the  fall  in 
time  for  the  following  winter  crop.  Where  a  variety  test  is  made  of 
either  the  winter  or  summer  crops  the  crop  alternating  during  the  re- 
mainder of  the  year  should  be  the  same  for  the  varieties  tested.  Fol- 
lowing are  some  of  the  varieties  recommended  with  the  rate  per  acre  in 
lbs.: 

Winter  crops:  cereals;  rye  (60),  wheat  (60),  oats  (48).  Winter 
crops:  legumes;  vetch  (30),  crimson  clover  (20),  alsike  (15).  Summer 
crops:  mammoth  yellow  soy  bean,  Ito  san  cowpea,  medium  yellow  cow- 
pea,  early  medium  yellow  cowpea,  Jap  pea,  and  No.  1538,  each  at  the 
rate  of  20  lbs.  per  acre. 

It  is  recommended  to  consider  all  the  varieties  of  cowpeas  as  experi- 
mental, followed  by  a  standard  winter  cover  crop  of  rye  and  vetch  (1-4 
acre)  and  to  consider  other  combinations  of  cereal  and  winter  legume 
as  experimental,  all  followed  by  a  standard  summer  crop  of  1-4  acre  of 
mammoth  yellow  soy  beans,  thus  making  a  half  acre  for  this  series.  The 
purpose  of  equalizing  conditions  by  having  the  same  summer  crop  on  all 
comparative  tests  of  winter  varieties  and  of  having  the  same  winter  crop 
on  the  portion  devoted  to  summer  variety  tests  will  be  apparent. 

Series  one,  rotation  and  fertilizers,  is  a  very  important  demonstra- 
tion and  requires  exactness  in  its  preparation  and  care.  A  test  of  different 
kinds  and  combinations  of  fertilizers  demands  the  use  of  definite  quanti- 
ties,the  continuity  of  the  demonstration  through  a  number  of  seasons — the 
result  getting  to  be  more  apparent  and  valuable  the  longer  it  runs — and 
a  uniformit}^  in  size  of  plots.  And  it  is  essential  first  of  all  that  the  area 
devoted  to  the  test  be  uniform  in  character  throughout  that  difference 
in  results  on  different  plots  ma}'^  be  attributed  wliolh'  to  the  character 
of  fertilizer.  The  plan  shown  in  Fig.  6  and  the  accompanying  explana- 
tory notes  show  how  this  exactness  is  to  be  attained  and  one  of  the 
ranges  shows  the  plan  of  applying  fertilizers. 

Considered  as  a  rotation  demonstration,  series  one  is  intended  to 
show  simultaneously  the  four  annual  phases  of  a  four  year  rotation  as 
they  would  appear  June  1  of  any  year.  The  crops  selected  are  such  as 
prevail  all  over  the  state  and  are  worthy  of  recommendation.  Their 
order  of  succession  on  each  range  is  as  folloAvs:  1st  year,  cowpeas.  2nd 
year,  wheat,  3rd  year,  clover  and  gniss,  jiiid  4tli  year,  eoni.  The  cow- 
peas are  sown  in  the  spi'ing  jiiid  disposed  of  in  lime  to  ])n'i);irc  i-;ingc 
for  wheat.  With  the  wiieat  is  sown  i-ed  ciover  oi'  alsike  and  in  tlie  spring 
any  suital)h'  grass  seed  may  bo  added  as  desii-cd.  This  (dovcM-  and  grass 
is  then  let  run   uidil   llic  second   spi'ing  after  wiieat   is   harvested.     The 
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EXPLANATION:     Size  of  plots  18  ft.  x  ^^Yi  ft.    (one  eightieth  acre) 
with  2  ft.  paths  between. 

Size  of  Ranges  198  ft.  x  SQi^  ft.  with  12  ft.  road  between. 

FertiHzers  are  applied  once  in  rotation   (4  yrs.) 

P=300  lbs.  high  grade  acid  phosphate  per  acre  having  16%  Pz  Os 
P2=twice  above  amount;  P6  six  times,  etc.  P  (PR)=150  lbs.  per  acre 
gromid  rock  phosphate.  P  (BM)=200  lbs.  per  acre  steamed  bone  meal 
24%  Pa  O5  K=100  lbs.  muriate  of  potash  per  acre  50%  K2O  F=6  tons 
farm  yard  manure  per  acre.     L=2000  lbs.  lime  per  acre. 

Right-half  of  each  range  has  lime  applied  once  in  each  rotation. 

"Off"  and  "under"  indicate  whether  cowpea  crop  is  to  be  harv- 
ested or  turned  under  as  green  manure. 
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grass  is  turned  under  the  spring  of  the  corn  year.  After  harvesting  the 
corn  the  fertilizer  is  applied  as  shown  on  the  cowpea  range — the  appli- 
cation being  made  but  once  for  the  entire  rotation.  Follow  the  com  by 
a  winter  cover  crop  of  rye  to  be  turned  under  in  the  spring  when  lime 
is  applied  to  the  right  half  of  the  range  and  cow  peas  again  sowai.  This 
application  of  fertilizers  and  lime  coming  between  the  corn  crop  and 
the  cowpea  crop  occurs  on  each  range  but  once  in  each  four  years  but 
as  the  series  has  four  ranges  each  showing  an  annual  phase  of  the  rota- 
tion the  fertilizers  and  lime  are  applied  on  one  range  each  year.  The 
illustration  (Fig.  6)  necessarily  shows  the  crops  as  having  fixed  positions 
on  the  ranges  but  it  should  be  understood  that  the  regular  succession  of 
crops  will  make  the  condition  represented  applicable  but  once  in  each 
four  years,  viz.:  1908,  1913,  1917,  etc. 

The  corn  and  wheat  ranges  may  be  untilized  as  breeding  plots. 

Since  the  fertilizer  is  to  be  applied  but  once  in  the  four  years  of  the 
rotation,  in  beginning  the  demonstration  where  one  wishes  to  start  with 
all  four  of  the  crops  the  first  season  fertilizers  may  be  applied  on  all  the 
ranges  as  follows:  full  amount  preceding  the  cowpea  year,  3-4  amount 
preceding  wheat  year,  1-2  amount  preceding  the  clover  and  grass,  and 
1-4  amount  preceding  corn. 

This  work  in  series  one  should  not  be  attempted  until  the  school  is 
well  established,  since  it  entails  care  in  its  preparation  and  may  be  of 
little  value  during  the  first  few  seasons  before  the  permanent  effect  of 
the'  various  treatments  and  cropping  system  bgins  to  tell. 

Any  county  high  school  or  any  public  school  in  Tennessee  accredited 
to  this  university  which  can  undertake  these  demonstrations  with  some 
assurance  of  success  will  command  the  services  of  the  university.  Such 
services  include  laying  out  of  the  plots  agreeable  to  a  plan  uniform  for 
the  entire  State ;  advice  by  correnspondence  with  this  department  and 
with  the  Experiment  Station ;  occasional  personal  inspection ;  a  system  of 
recording  results  on  blank  forms  furnished  by  this  department;  and  the 
dissemination  of  results  by  printed  reports  and  by  conference  of  teachers. 
Since  the  Department  of  Agricultural  Education  desires  to  be  a  clearing- 
house for  results,  criticisms,  and  alterations  for  all  schools  looking  to  us 
for  this  aid  and  advice,  any  changes  from  the  plan  designed  to  lessen  the 
work  should  first  come  to  this  department.  The  advantage  of  a  uniform 
system  for  the  entire  state,  whereby  teachers  may  be  able  to  communicate 
by  letter  or  conference,  to  report  results  on  a  blank  jn-ovided  by  us  for 
permanent  record  and  in  making  possible  the  distribution  of  a  brief 
printed  annual  report  of  all  the  schools  for  the  benefit  of  all,  will  appeal 
to  all  systematic  workers. 

IMany  other  plots  can  be  used  to  advantage  where  time  will  per- 
mit, to  demonstrate  approved  varieties  and  methods  especially  in  garden- 
ing but  they  will  be  left  to  tlic  teacher's  individual  plans.  The  foregoing 
three  series  include  nil  of  tlic  doiiioustr;i1  ions  csscntiMl  to  the  course  of 
study  as  presented. 
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A  New  Form  of  College  Extension  Work.  ' 

Ag-reeable  to  the  plan  outlined  in  the  January  issue  of  this  journal 
twelve  county  high  schools,  scattered  throughout  the  State,  have  planned 
to  undertake  the  course  of  five  lessons  which  are  to  be  given  before  the 
first  of  June',  the  first  and  second  of  which  are  outlined  in  this  issue  as 
Tennessee  High  School  Lessons  in  Agriculture.  In  addition  to  these  out- 
lines, which  will  also  be  issued  in  leaflet  form,  bulletins  from  four  states 
and  a  number  from  the'  U.  S.  Department  of  Agriculture  are  being  used  for 
reading  assignments.  The  interest  is  very  high  at  the  ten  schools  visited 
to  date,  but  the  success  of  the  work  will  of  course  call  for  a  sustained 
interest  to  the  end  of  the  year.  Classes  have  been  met  and  the  work 
begun  in  County  High  Schools  at  Madisonville,  Sparta,  Millington,  Kerr- 
ville,  Ripley,  Arlington,  Rosemark,  Ashland  City,  Clarksville  and  Paris. 
Others  to  be  met  at  once  are  in  Lawrenceburg,  Newport  and  possibly  De- 
cherd  and  Jacksboro.  These'  together  are  as  much  as  seem  advisable  for 
one  person  to  undertake  to  visit  monthly  but  should  the  work  prove  suc- 
cessful somewhat  more  may  be  offered  later. 


Tennessee  High  School  Lessons  in  Agriculture. 


Lesson  I.    Dent  Corn ;  External  Features  of  the  Ear  and  Kernel. 

Note.  It  should  be  remembered  that  the  accompanying  table  of  descriptive  terms 
for  use  in  criticising  the  ear  and  kernel  of  corn  does  not  attempt  to  imply  merit  or 
demerit  though  quality  is  sometimes  involved.  Its  chief  value  is  in  supplying  the 
terms  necessary  for  description  of  the  morphological  features  of  corn  and  to  draw 
attention  to  differences  of  the  several  varieties.  In  the  naming  of  subheads  the  mixture 
of  different  parts  of  speech  is  unavoidable. 

FORM  OF  THE  EAR  AND   ITS   PARTS.      (  Adapted  From  III.  Bui   63.) 
LENGTH:     9-11  inches 

CIRCUMFERENCE:   7^4-7^   inches,  3  inches   from  butt. 
SHAPE:   1.  cylindrical,  2,  tapering 

length   to   circumference   as  4 :3 
ROWS  OF  KERNELS : 

number   3  inches   from  butt ;    16  to  26 
1.  odd  or  2.  even  number 

arrangement;   1.  distinct  pairs,  2,  indistinct  pairs 

space  between  rows ;   1.  narrow,  2,  wide 

direction;   1.  straight,  2,  twisted  to  right  or  3.  left 

extension  ;   carried  well  out   on  butt  and  tip 

continuity ; 

continuous  from  end  to  end  of  rozv 
broken  or  discontinuous 

lost  disappearing  after  extending  beyond  3  inches 
BUTT :   even ;   square   across  luith   end   of   cob  exposed 

shallow  and  broad 

deep  and   narrow 

compressed;   end  of  cob   rounded 

enlarged ;   large  with  no  extra  rozvs  or  kernels 

expanded ;    large  7vith   extra   rozvs  or   kernels 

open ;  greater  space  betzveen  rozvs  at  butt 

depressed;   kernels  at  butt  flat  and  short,  indicating  a   tight  husk 

kernels  diverging  at  summits 
TIP:  bare;   1.  much  or  2.  little 

filled ;    entire   end   of  cob   covered   zvith   kernels 

kernels   in   rows 

cob ;  1.  round  or  2.  flattened 
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KERNEL: 

I.  Attachment; 

1.  firm,  2.  loose 

1.  upright,  2.  leaning  toward  tip 

II.  Dimensions   (see  diagram  on  next  page) 

III.  Shape; 

view  of  flat  side, 

straight    wedge-shaped,    edges    straight,    tapering    from    summit 

round    wedge-shaped,    edges    rounded,    tapering^ 

square   at  top,  corners   not  rounded  at   summit 

shoe-peg  form,   long  and   narroiv 

rectangular,  short  and  broad,  same  breadth  at  both  ends 

rounded  corners,  at  base  and  summit 
view  of  edge, 

beaked,  sharp,   tapering   summit 

overlapping  at   summit   like  shingles   of  roof 

slightly   sharp,   projection    from    chit  side    at   summit 

space  at  cob,  zuedge-shaped,  zvith  space  betzveen  kernels  of  the  same  rozv 
view  of  top, 

four-sided 

roof-shaped,   Hvc-sided,  each   rozv  interlocking  zvith  an   adjacent  rozv 

irregular 

IV.  Indentation ; 

round   smooth   dented    (dimple    dented) 

long  smooth   dented 

bridge  dented,   long  zvith   fold  across   the   middle 

crease  dented,  parallel  edges   of  dent  pressed   tozvard  each   other 

pinch   dented,   edges   of  dent  pinched  closely   together 

rough   projection    dented,    various   kinds   not   previously    classified 

crumple   dented;    coat  zvrinkled   as   in  szveet   corn 

V.  Color; 

1.  pearl  white,  2.  cream  white,  3.  pure  white 

4.  deep  yellow,  5.  light  yellow 

6.  red,  7.  variegated 
COB:     Size;   V/i  inches  in  diameter  3  inches  from  butt 

Color ;  1.  white,  2.  light  red,  3.  deep  red 
SHANK:  half  the  diameter  of  cob,  judged  by  scar  at  point  of  attachment 

Proportion  of  Grain  on  Ear.                                                            ears        grain  cob 

Legal  Bushel   70  lbs.     56  lbs. 

Legal    Ratio    5                4  1 

Legal  Percentage 100              80  20 

Corn  Breeders'  Standard   100               88  12 

The  Ideal  Ear  oe  Dent  Corn. 

The  ear  which  corn  breeders  try  to  produce  is  cylindrical,  10  inches  long,  7y2 
inches  in  circumference,  with  20  rows,  distinct  and  running  straight  from  butt  to  tip, 
with  narrow  space  between  rows,  and  somewhat  rough  surface. 

The  butt  is  deep  rounded  with  a  narrow  cavity,  and  the  tip  completely  filled. 
Both  butt  and  tip  are  of  such  shape  as  to  carry  out  the  cylindrical  form,  and  with  ker- 
nels  in   distinct  rows,  thus   securing  uniformity   in   shape  and   size  of  kernels. 

The  kernels  are  straight  wedge-shaped,  stand  upright  and  firm,  without  space  at 
cob,  and  with  moderately  rough  summits;  when  shelled  they  are  88  per  cent  of  tlie 
total  weight  of  the  ear. 

The  cob  is  1%  inches  in  diameter,  cylindrical  or  slightly  tapering,  rounded  at 
the  butt  and  circular  at  the  tip,  with  shank  scar  5/^  inch  across,  and  should  agree  in 
color  with  the  kernels — a  white  cob  with  white  kernels  and  a  deep  red  coli  with 
yellow  kernels. 

The  ear  should  have  tlie  characteristics  peculiar  In  its  wiriety  wliioli  may  sduie- 
times  he  at  variance  with  tlie  foregoing  description. 

V^R/T/£5  or  oervT 


1)  C^D 


dtirryplr  long     smooth 
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CH0S3  S_EOTtoN  OF  Ear  of  De_NT  Qofn.  ^/.act  Size. 

A/uml?er  ofrovvs  ZO.         C lYCumfereince  ofeaf-    7j  inches 

P  ian^elcy*  of  cob  I  ^  »n.. 


Size  ANoSuhpE  op  Hcrnkl 

Widi^'^tKjinm'if^^  '^%  nick 

P&pth,   ll±zMl.   +  depth  of  pit  in  cob    -  %  iy^tii 
a 

\^y\oi    mcludm^fip  cap  Qnd  dleni  projection  J 

In  coi'ii  judging  such  of  the  morphological  features  of  the  foregoing  table  as 
indicate  merit  are  considered  as  will  be  seen  in  the  following  points  of  the  score  card. 


Kernel  Uniformity   5 

Kernel  Shape  5 

Length    10 

Circumference    5 

Space  Between  Rows   5 

Space  at  Cob   5 

Pi  oportion lU 


Total 


.100 


Points   of   the   Corn    Score   Card. 

Trueness  to  Type    10 

Uniformity  of  Exhibit 5 

Shape    10 

Color    10 

Seed  Condition   10 

Tips     5 

Butts  5 

Some  of  these  points  are  not  referred  to  in  the  foregoing  table  and  so  call  for 
special  attention.  Seed  condition  is  purely  a  matter  of  quality,  hence,  important  though 
it  is,  it  cannot  be  considered  in  the  foregoing  table  where  morphological  beauty  and 
not  virtue  is  the  leading  consideration.  In  Trueness  to  Type  is  involved  the  exhibitors 
ability  to  select  corn  that  truthfully  represents  the  variety  which  he  claims  it  to  be  and 
it  is  himself  and  not  his  corn  that  is  really  scored  under  this  head.  For  instance,  if 
the  variety  average  twenty-two  rows  to  the  ear  and  he  selects  his  sample  of  ten  ears 
that  average  18  rows  his  corn  is  not  true  to  type  in  that  one  point  and  is  scored  off  ac- 
cording to  the  judges  mental  estimate  of  the  importance  of  that  defect.  And  in 
Uniformity  of  Exhibit  the  ten  ears  are  scored  off  according  as  they  are  unlike  one 
another.  Thus  in  the  matter  of  number  of  rows,  if  each  has  eighteen  they  would  be 
perfect  in  uniformity  in  that  one  particular  while  not  true  to  type.  But  if  while  vary- 
ing all  the  way  from  16  to  28  rows  they  have  an  average  of  2-2,  the  correct  average  for 
that  variety,  they  should  be  scored  off  for  lack  of  uniformity  though  correct  in  type. 
And  so  for  each  of  the  many  other  features  of  the  sample  and  of  the  variety. 

Skill  in  judging  can  be  acquired  only  by  practice  under  a  teacher  who  is  familiar 
with  varieties  and  knows  the  value  to  put  on  such  defects  as  may  occur  in  space  at 
cob,  color,  kernel  shape,  and  others  which  the  less  experienced  may  see  without  knowing 
how  serious  the  defect  may  be  as  expressed  in  percentages.     The  expert  judge  should 
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be  able  to  close  his  eyes  and  call  up  a  vivid  mental  picture  of  the  perfect  ear  and 
have  an  accurate  and  invariable  measure  for  all  departures  from  his  ideal.  And  his 
ideal  must  be  standardized  occasionally  by  conference  with  other  judges  all  of  whom 
agree  on  the  ideal  ear  and  kernel. 

Vaf?i4tio'^s      /a/     ATe  f? /V  £"  Z.  S  ■    View    ofecnqe 
Ere. 
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Suggestions  to  Teachers.  Have  each  pupil  bring  an  ear  and  after  sufficient 
class  drill  on  the  correct  use  of  terms  and  on  the  quick  recognition  of  the  various 
features  of  the  ear  and  grain  each  pupil  should  be  able  to  hold  up  an  ear  before  the 
class  and  "go  through  it"  orally.  Finally,  let  each  pupil  hand  in  his  ear  with  a  com- 
plete written  description  of  it  with  diagrams  and  drawings  of  details  to  be  criticized 
for  correctness  of  observation  and  description  as  well  as  an  exercise  in  Englisli  com- 
position. Save  the  ear  for  use  in  the  next  lesson,  labelling  it  for  identification  by 
means  of  a  wooden  peg  pushed  into  the  pith  at  the  butt  and  bearing  a  character  or 
initial  of  the  pupil.  Shell  of¥  only  sufficient  to  show  space  at  cob,  removing  for 
that  purpose  two  rows  near  the  middle  for  the  distance  of  an  incli.  Estimate  tlio  dia- 
meter of  the  cob  from  measurements  of  circumference  of  tlu'  car  and  length  of  the 
kernel.  The  proportion  of  grain  should  nni  he  fiunid  unlil  al'ier  the  soctuid  Icssdu 
(Viability)   is  finished.  J.   Main. 
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LESSON  II.    Testing  Viability  of  Seed  Corn. 

(Adapted  from  0.  E.  S.  Bui.  186  and  other  Sources.) 

Preparation  of  box; 
material,  light  pine 
dimensions,  2ft.x3ft.x5in.  open  at  top 
contents 

sawdust,  2  inches  dripping  wet 

cloth,  muslin  ruled  in  checks  (see  accompanying  figure) 
size  of  checks,  2  inches  x  3  inches 
marginal  designation,  letters  for  longitude,  figures  for 

latitude 

Beginning  the  test ; 

selection  of  ears ;  where,  when,  in  field  in  Sept. 

selection  and  removal  of  kernels  6  from  different  parts  of  ear 

(see  figure) 

position  and  arrangement  in  checks  hearts  up,  like  6  spot  domino 
labelling  ears,  wooden  pegs  marked  with  latitude  and  longitude 

(see  figure) 

preserving  ears,  warm,  dry,  safe 
covering  two  muslin  cloths,  two  inches  wet  sawdust 
Completion  of  test; 

conditions  of  germination,  heat,  moisture  air,  protection 

adoption  of  a  standard,  high  enough  to  secure'  a  good  stand 

keeping  of  record,  (see  figures) 

time,  7  to  14  days 

removing  covers,  first  cloth  with  sawdust,  next  cloth  carefully 

computing  percentages,  strong  seedlings  16|%,  weak  8-J-%,  un- 

germinate'd  0 

identifying  and  sorting  ears,  at  or  above  standard,  seed ;  below,  feed 


The  tester  opeM-one  sample  in  pos/fion 
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Own  cr  ship re  c 
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J/vi-l 


/~n^e    from    teacher's    note    book 

Sug-gestions  to  Teachers.— The  pupils  should  see  as  much  of  the  en- 
tiro  process  of  making  and  filling  the  tester  and  beginning  the  test  as 
the  teacher  can  manage  to  show  before  the  class.  At  the  end  of  the  re- 
quired time,  which  is  longer  in  cold  weather  than  in  warm  the  tester 
should  be  opened  before  the  class  and  with  a  diagram  of  the  checked 
cloth  on  an  adjacent  blackboard.  Let  three  pupils  of  good  judgment  and 
fairness  come  and  judge  each  sample  of  6  kernels  and  compute  the  per- 
centage for  that  ear,  writing  it  in  the  approapriate  check  on  the  black- 
board. When  this  is  finished  remove  the  tester  and  bring  in  the  corn 
with  labels  attached  and  sort  it  into  two  piles  for  feed  and  seed  before 
the  classes  as  determined  by  the  passing  grade,  the  grade  in  the  checks  on 
the  blackboard,  and  tlie  peg  labels  in  the  ears.  A  written  description, 
including  diagrams  of  the  entire  process,  may  be  prepared  by  placing 
on  the  blackboard  the  accoiiii)anying  blackface  outline  (omitting  infor- 
mation there  given  in  Roman  ty]KO.  AVhere  the  same  ear  is  used  as  in 
Lesson  I  this  test  may  ])e  written  as  a  eonl  inual  i(Mi  of  llial  exercise  and 
the  entire  description  with  drawings  submilted  to  us  in  a  ('onipetitivc 
test  for  publication  in  The  U.  T.  Farmer.  J.  ^Main. 
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PERSONALS. 

The  Short  Courses  have  a 
good  attendance  this  year. 
The  "Agriculture  Club" 
elected  new  officers  at  its  last 
meeting.  Shofner  was  elect- 
ed president;  Farrow  vice- 
president  ;  Worthington  sec- 
retary and  treasurer;  Neal 
critic ;  and  Parman,  sergeant 
at  arms. 

The  club  room  is  being 
handsomely  furnished,  sever- 
al appropriate  gifts  have 
been  received  from  friends 
of  the  club. 

The  Agriculture  men  have 
out  a  basket  ball  team  which 
is    doing    good    work    under 
the  able  management  of  Mr. 
Shofner. 
The  above  is  a  cut  of  Mr.  E.  E.  Miller,  who  has  but  recently  been 
made'  Managing  Editor   of  The  Progressive  Farmer,  published  in  Ra- 
leigh, N.  C.     Mr.  Miller  is  a  former  Short  Course  student  of  the  Univer- 
sity and  we  are  certainly  glad  to  learn  of  his  success. 

Although  still  a  comparatively  young  man  he  has  gained  quite  a 
reputation  by  his  writings  on  agricultural  subjects  and  is  known  over 
the  country  as  a  contributor  to  the  leading  farm  papers  of  America. 
Having  been  a  farmer  himself  in  Tennessee  he  not  only  possesses  the  prac- 
tical knowledge  of  farming,  but  has  given  much  time  to  the  study  of 
the  scientific  side  as  well.  As  a  student  at  the  University  Mr.  Miller 
displayed  much  ability  and  we  predict  for  him  a  bright  future  in  the 
field  of  work  he  has  chosen. 

Seven  hundred  and  fifty-five  persons,  including  his  Excellency,  Hon. 
Chas.  Deneen,  Governor  of  Illinois,  had  at  the  end  of  the  first  week,  regis- 
tered for  all  or  part  of  the  two  weeks'  instruction  given  at  the  College 
of  agriculture  in  connection  with  the  Corn  Growers'  and  Stockmens' 
convention  in  Urbana.  Almost  every  county  in  the  State  is  represented. 
Nearly  one  hundred  women  are  registered.  Ninety-three  young  men  are 
in  attendance  on  scholarships  earned  in  corn  judging  contests,  or  other 
study  classes  conducted  by  the  Farmers'  institutes. 

Dr.  Ayres  and  Prof.  Main  were  our  representatives  on  the  program 
of  the  Tennessee  School  Officers '  Association  which  held  its  annual  meet- 
ing in  Nashville  on  January  12,  13  and  14,  1909. 
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BEING  A  BOY 

One  of  the  best  things  in  the  world  to  be  is  a  boy; 
it  requires  no  experience  though  it  needs  some  prac- 
tice to  be  a  good  one.  The  disadvantage  of  the  posi- 
tion is  that  it  does  not  last  long  enough;  it  is  soon 
over;  just  as  you  get  used  to  being  a  boy, 
you  have  to  be  something  else,  with  a  good  deal  more 
work  to  do  and  not  half  so  much  fun.  And  yet  every 
boy  is  anxious  to  be  a  man,  and  is  very  uneasy  with 
the  restrictions  that  are  put  upon  him  as  a  boy.  *  *  * 
Say  what  you  will  about  the  general  usefulness  of 
boys,  it  is  my  impression  that  a  farm  without  a  boy 
would  very  soon  come  to  grief.  What  the  boy  does 
is  the  life  of  the  farm.  He  is  the  factotum,  always 
in  demand,  always  expected  to  do  the  thousand  in- 
dispensable things  that  nobody  else  wUl  do.  Upon 
him  fall  all  the  odds  and  ends,  the  most  difficult 
things.  After  everybody  else  is  through  he  has  to 
finish  up. — Charles  Dudley  Warner. 
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IMPORTATIONS  OF  THE  BROWN-TAIL  MOTH  PREVENTED 


On  January  9,  of  the  present  year  a  letter  from  the  State  Department 
of  Agriculture,  Albany,  N.  Y.,  came  to  this  office  stating  that  nests  of  the 
Brown-tail  moth  Avere  being  found  upon  imported  seedlings  nursery 
stock,  chiefly  that  coming  from  Angiers,  France.  Knowing  that  many 
of  the  larger  nurseries  in  Tennessee  purchase  foreign  seedlings;  a  copy 
of  the  following  letter  was  immediately  sent  out  to  the'  245  nursery  firms 
in  the  State. 

Office  of  Tennessee  State  Board  of  Entomology. 

Knoxvillc'  Tenn.,  February  5,  1909. 
To  the  Nurserymen  of  Tennessee : — 

This  season's  foreign  nursery  stock,  chiefly  that  coming  from  Angiers, 
France,  is  highly  infested  with  the  young  of  the  Brown-tail  moth.  This 
is  one  of  the  worst  insect  pests  known.  Its  introduction  into  Tennessee' 
would  be  a  calamity  to  the  fruit  and  timber  interests  of  the  State- 
It  is  necessary  to  act  at  once,  and  we  therefore  ask  you  to  hold  all 
importations  unopened  until  they  can  be  inspected.  If  you  expect  any 
imported  stock,  or  have  received  any,  let  us  know  by  return  mail.  An 
immediate  inspection  will  be  made.  The  foreign  stock  chiefly  infested  is 
seedling  apple,  pear,  mahaleb  cherry,  manetti  rose,  quince,  elm  and 
amalanchier. 

Please  give  this  matter  your  prompt  attention. 

Very  truly  yours, 

H.  A.  Morgan,  Secretary. 

Prompt  replies  from  the  above  letter  came'  from  nearly  every  nurs- 
eryman in  the  State:  nine  stating  that  upon  receipt  of  the  their  expected 
shipments  notification  would  at  once  be  sent  to  the  office.  No  cases  to 
be  opened  until  an  inspection  could  be  made.  Foreign  shipments  from 
France  began  arriving  in  Tennessee  early  in  February. 

Results  from  Inspection :— In  all  the  foreign  shipments  webs  of  the 
BroAvn-tail  iiiotd,  jivci'jmiiig  one  to  tlio  thousand,  Averc  found.  In  those 
shipments  wliid;  Imd  Ik^cii  i'c|)a('ked  in  tliis  country  there  was  a  smaller 
infestation'  som  -  having  none.  The  trees  upon  Avhich  the  nests  occurred 
were:  pear,  apple,  mahaleb  cherry,  plnni  and  qnince.     Some  nests  were 
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found  loose  among'  the  packing.  The  trees  having  nests  attached  vv(ive 
immediately  burned  together  with  the  packing.  A  considerable  amount  of 
the  uninfested  stock  was  dipped  in  miscible  oil.  A  careful  examination 
resulted  in  finding  betA/een  150  to  200  living  caterpillars,  about  one  forth 
of  an  inch  long,  in  each  nest. 


Fig.  A. 

Winter  Nests  of  Brown-taie  Moth. 

It  was  fortunate  that  none  of  the  shipments  coming  into  the  State 

contained  egg  nests  of  the  Gypsy  moth  as  this  insect  is  frequently  found 

associated  with  the  Brown-tail  moth.     An  egg  mass  of  a  related  species 

however  was  found  in  one  of  the  shipments. 

Steps  Taken  to  Prevent  the  Brown-tail  Moth: -The  State  Board  of 
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Entomology  has  determined  to  limit  the  importation  of  nnrsery  stock  into 
the'  State  from  regions  where  the  Brown-tail  and  Gypsy  moths  prevail. 
Notifiications  in  advance  will  have  to  be  sent  and  shipments  from  such 
areas  will  have  to  be  inspected.  Notification  of  prospective  importers 
will  have  to  be  sent  the  board  in  advance  in  order  that  a  every  precau- 
tion may  be  taken  prior  to  and  after  arrival  of  stock. 

Since  some  inquiry  has  come  to  the  office  for  information  regarding 
the  life  of  the  Brown-tail  moth  a  general  outline  of  the  history  and  life 
of  this  insect  is  given. 


Fig.  B. 

AduIvT  Moth,  Natural  Size. 

Life  History  of  the  Brown-tail  Moth: — The  Brown-tail  moth  is  a 
native  of  Europe.  It  is  supposed  to  have  been  introduced  into  Massachu- 
setts on  ornamental  shrubs  about  1885  but  not  until  1890  did  its  injuries 
and  annoyance  attract  considerable  attention.  Efforts  was  made  to  elim_ 
inate  this  pest  in  Massachusetts  but  the  public  not  appreciating  the  grav- 
ity of  the  situation  insufficient  funds  were  appropriated  for  the  task  of 
eradication.  By  means  of  the  wind,  vehicles  and  other  ways  a  number 
of  eastern  states  have  been  invaded  by  the  Brown-tail  moth. 

The  office  in  Massachusetts  for  suppressing  the  Gypsy  and  Brown- 
tail  moths,  the  Bureau  of  Entomology  of  the  United  States  Department 
of  Agriculture  as  well  as  Experiment  Stations  of  states  where  this  pest 
occurs  are  actively  at  work  seeking  its  control  through  the  importation 
and  breeding  of  parasites  and  other  means. 

The  Brown-tail  moth  is  a  medium  size  white  moth,  readily  recognize, ^ 
by  the  reddish  brown  tuft  at  the  end  of  its  abdomen.  These  moths  appear 
in  July  and  deposit  oval  egg  masses  on  the  underside  of  leaves.     These 


Fig.  C. 
Egg  Masses. 

^^g  masses  are  shown  in  Figure  C.  Hairy  caterpillars  hatch  from  these 
eggs  in  August  and  begin  at  once  to  feed  upon  the  vegetation.  They  soon 
begin  to  web  together  a  few  leaves  Avhich  Infei-  foi-m  the  winln-  n.-sls. 
Figures  B  and  C  show  respectively  the  calei-pill.-ir  .'ind  the  winter  nests. 


112  U.   T.   FARMER. 

The  cold  weather  is  spent  in  these  nests.  In  April  the  caterpillars  come 
forth  and  feed  upon  the  developing  buds  and  leaves.  The  full  grown 
caterpillar  is  about  If  inches  long,  readily  recognized  by  its  hairy  cover- 
ing, the  white  patches  on  either  side  and  two  red  spots  on  the  back  near 
the  tail  end  of  the  body.  After  the  caterpillars  have  attained  their  growth 
they  pass  a  short  time  in  silky  cocoons  from  which  they  develop  into 
moths  about  the  middle  of  July- 


.■<^^' 


Fig.  D. 
Full  Grown  Caterpillar. 

Injury  Done  by  the  Brown-tail  Moth : — Too  great  emphasis  cannot  be 
laid  upon  this  most  injurious  of  all  insect  pests.  Attacking  fruit,  shade, 
forest  and  ornamental  trees,  they  completely  strip  them  of  their  leaves. 
Evergreens  thus  defoliated  usually  die  and  many  of  the  trees  that  shed 
their  leaves  in  fall  are  greatly  injured  by  this  untimely  stripping.  Ser- 
ious and  painful  irritation  is  caused  to  human  beings  by  the  barbed  spines 
shed  by  the  caterpillars  and  carried  by  the  wind  coming  in  contact  with 
the  skin.  The  introduction  of  this  pest  into  Tennessee  would  mean  noth- 
ing short  of  a  calamity  to  the  agricultural-  horticultural,  forest  and  real 
estate  interests  of  the  State,  and  it  is  fortunate  indeed  that  the  Board  of 
Entomology  was  able  to  prevent  its  importation  and  subsequent  distrib- 
ution. 

G.  M.  Bentley. 


DECLARATION     OF     GOVERNORS     FOR     CONSERVATION     OF 
NATURAL     RESOURCES. 

Issued  as  Farmers  Bulletin  340. 

The  Declaration  of  Governors  contained  in  this  article  was  adopted 
by  the  conference  of  governors  of  the  States  and  Territories  called  by 
the  President  to  consider  the  conservation  of  our  natural  resources,  and 
which  met  at  the  White  House  May  13,  14.  and  15,  1908.  Besides  the 
governors  there  were  invited  to  the  conference  the  members  of  the 
Cabinet,  the  justices  of  the  Supreme  Court,  the  members  of  both  Houses 
of  Congress,  representatives  of  the  great  national  organizations,  the 
Inland  Waterways  Connnission,  and,  as  special  guests,  Hon.  Wm.  Jen- 
nings Bryan,  Mr.  James  J.  Hill,  Mr.  Andrew  Carnegie,  and  iMr.  John 
Mitchell.  The  late  ex-President  Grover  Cleveland  was  also  invited  as 
a  special  guest,  but  illness  prevented  him  from  attending.  At  the  re- 
quest of  the  President  each  governor  brought  with  him  to  the  confer- 
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ence  three  citizens  from  his  State  or  Territory  to  act  as  assistants  or 

advisers.  '  lii.  Ullilf ''Si 

The  object  of  the  conference  was  stated  by  the  President  in  his 
letter  of  invitation  to  the  governors,  in  Avhich  he  said : 

It  seems  to  me  time  for  the  country  to  take  account  of  its  natural  resources,  and 
to  inquire  how  long  they  are  likely  to  last.  We  are  prosperous  now ;  we  should  not 
forget  that  it  will  be  just  as  important  to  our  descendants  to  be  prosperous  in  their 
time. 

Papers  which  discussed  the  present  state  of  our  various  natural  re- 
sources were  read  by  experts  and  specialists  in  each  respective  line,  and 
these  were  followed  by  an  open  discussion  among-  the  governors  of  the 
points  brought  out. 

The  conference  then  appointed  a  committee  to  draft  a  declaration, 
consisting  of  the  following :  Governor  Newton  C.  Blanchard,  of  Louis- 
iana; Governor  John  Franklin  Fort,  of  Ncav  Jersey;  Governor  J.  0. 
Davidson,  of  Wisconsin;  Governor  John  C.  Cutler,  of  Utah;  and  Gov- 
ernor Martin  F.  Ansel,  of  South  Carolina. 

This  committee  prepared  and  submitted  the  declaration  which  fol- 
lows, and  it  was  unanimously  adopted  by  the  conference  of  governors  as 
embodying  their  conclusions  on  the  question  of  conservation. 

Declaration. 

We,  the  governors  of  the  States  and  Territories  of  the  United  States 
of  America,  in  conference  assembled,  do  hereby  declare  the  conviction 
that  the  great  prosperity  of  our  country  rests  upon  the  abundant  resources 
of  the  land  chosen  by  our  forefathers  for  their  homes,  and  where  they 
laid  the  foundation  of  this  great  nation. 

We  look  upon  these  resources  as  a  heritage  to  be  made  use  of  in 
establishing  and  promoting  the  comfort,  prosperity,  and  happiness  of  the 
American  people,  but  not  to  be  wasted,  deteriorated,  or  needlessly 
destroyed. 

We  agree  that  our  country's  future  is  involved  in  this;  that  the  great 
natural  resources  supply  the  material  basis  upon  which  our  civilization 
must  continue  to  depend,  and  upon  which  the  perpetuity  of  the  nation  it- 
self rests. 

We  agree,  in  the  light  of  the  facts  brought  to  our  knowledge  and 
from  information  received  from  sources  which  we  can  not  doubt,  that 
this  material  basis  is  threatened  with  exhaustion.  Even  as  each  succeed- 
ing generation  from  the  birth  of  the  nation  has  performed  its  part  in 
promoting  the  progress  and  development  of  the  Republic,  so  do  we  in 
this  generation  recognize  it  as  a  high  duty  to  perform  our  part ;  and  this 
duty  in  a  large  degree  lies  in  the  adoption  of  measures  for  the  conserva- 
tion of  the  natural  wealth  of  the  country. 

We  declare  our  firm  conviction  that  this  conservation  of  our  natural 
resources  is  a  subject  of  transcendent  importance,  which  should  engage 
unremittingly  the  attention  of  the  Nation,  the  States  and  the  people  in 
earnest  cooperation.    These  natural  resources  include  the  land  on  which 
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we  live  and  which  yields  our  food;  the  living  waters  which  fertilize  the 
soil,  supply  power,  and  form  great  avenues  of  commerce;  the  forests 
which  yield  the  materials  for  our  homes,  prevent  erosion  of  the  soil,  and 
conserve  the  navigation  and  other  uses  of  the  streams ;  and  the  minerals 
which  form  the  basis  of  our  industrial  life,  and  supply  us  with  heat, 
light,  and  power. 

We  agree  that  the  land  should  be  so  used  that  erosion  and  soil  wash 
shall  cease;  and  that  there  should  be  reclamation  of  arid  and  semiarid 
regions  by  means  of  irrigation,  and  of  swamp  and  overflowed  regions  by 
means  of  drainage ;  that  the  waters  should  be  so  conserved  and  used  as  to 
promote  navigation,  to  enable  the  arid  regions  to  be  reclaimed  by  irri- 
gation, and  to  develop  power  in  the  interests  of  the  people ;  that  the  for- 
ests which  regulate  our  rivers,  support  our  industries,  and  promote  the 
fertility  and  productiveness  of  the  soil  should  be  preserved  and  perpet- 
uated; that  the  minerals  found  so  abundantly  beneath  the  surface  should 
be  so  used  as  to  prolong  their  utility ;  that  the  beauty,  healthfulness,  and 
habitability  of  our  country  should  be  preserved  and  increased;  that 
sources  of  natural  wealth  exist  for  the  benefit  of  the  people,  and  that 
monopoly  thereof  should  not  be  tolerated. 

We  commend  the  wise  forethought  of  the  President  in  sounding  the 
note  of  warning  as  to  the  waste  and  exhaustion  of  the  natural  resources 
of  the  country  ,and  signify  our  high  appreciation  of  his  action  in  calling 
this  conference  to  consider  the  same  and  to  seek  remedies  therefor  through 
cooperation  of  the  Na.tion  and  the  States. 

We  agree  that  this  cooperation  should  find  expression  in  suitable  ac- 
tion by  the  Congress  within  the  limits  of  and  coextensive  with  the  na- 
tional jurisdiction  of  the  subject,  and,  complementary  thereto,  by  the 
legislatures  of  the  several  States  within  the  limits  of  and  coextensive  with 
their  jurisdiction. 

We  declare  the  conviction  that  in  ,the  use  of  the  national  resources 
our  independent  States  are  interdependent  and  bound  together  by  ties  of 
mutual  benefits,  responsibilities,  and  duties. 

We  agree  in  the  wisdom  of  future  conferences  between  the  President, 
Members  of  Congress,  and  the  governors  of  States  on  the  conservation  of 
our  natural  resources  with  a  view  of  continued  cooperation  and  action  on 
the  lines  suggested;  and  to  this  end  we  advise  that  from  time  to  time, 
as  in  his  judgment  may  seem  wise,  the  President  call  the  governors  of 
States  and  Members  of  Congress  and  others  into  conference. 

We  agree  that  further  action  is  advisable  to  ascertain  the  present 
condition  of  our  natural  resources  and  to  promote  the  conservation  of  the 
same;  and  to  that  end  we  recommend  the  appointment  by  each  State  of 
a  commission  on  the  conservation  of  natural  resources,  to  cooperate  with 
each  other  and  with  any  similar  commission  of  the  Federal  Government. 

We  urge  the  continuation  and  extension  of  forest  policies  adapted  to 
secure  the  husbanding  and  renewal  of  our  diminishing  timber  supply,  the 
prevention  of  soil  erosion,  the  protection  of  headwaters,  and  the  main- 
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tenance  of  the  purity  and  navigability  of  our  streams.  We  recognize 
that  the  private  ownership  of  forest  lands  entails  responsibilities  in  the 
interests  cf  all  the  people,  and  we  favor  the  enactment  of  laws  looking 
to  the  protection  and  replacement  of  privately  owned  forests. 

We  recognize  in  our  waters  a  most  valuable  asset  of  the  people  of 
the  United  States,  and  we  recommend  the  enactment  of  laws  looking  to 
the  conservation  of  v/ater  resources  for  irrigation,  water  supply,  power, 
and  navigation,  to  the  end  that  navigable  and  source  streams  may  be 
brought  under  complete  control  and  fully  utilized  for  every  purpose.  We 
especially  urge  on  the  Federal  Congress  the  immediate  adoption  of  a 
wise,  active  and  thorough  waterway  policy,  providing  for  the  prompt 
improvement  cf  our  streams  and  the  conservation  of  their  watersheds 
required  for  the  uses  of  commerce  and  the  protection  of  the  interests  of 
our  people. 

We  recommend  the  enactment  of  laws  looking  to  the  prevention  of 
waste  in  the  mining  and  extraction  of  coal,  oil,  gas,  and  other  minerals 
with  a  view  to  their  wise  conservation  for  the  use  of  the  people,  and  to 
the  protection  of  human  life  in  the  mines. 

Let  us  conserve  the  foundations  of  our  prosperity. 


MAKE  FARM  LIFE  MORE  IDEAL. 

The  farmer  needs  many  things  he  hasn't  got  but  could  have  if  he 
had  a  better  knowledge  of  agriculture. 

The  time  has  come  when  the  farmer  to  make  a  success  must  be  edu- 
cated along  agricultural  lines.  The  average  farmer  is  too  set  in  his  hap- 
hazard ways  of  farming  to  be  taught. 

There  is  just  one  way  to  teach  him  and  that  is  to  put  agriculture  in 
the  public  schools  and  teach  the  boys  our  future  farmers. 

The  farmer  of  today  is  ignorant,  he  won't  take  advantage  of  the 
opportunities  the  Universities  are  offering,  he  says  they  teach  theoretical 
farming  or  book-farming  and  not  practical  farming. 

He  is  in  the  same  old  rut  his  forefathers  were  in  and  thinks  it  good 
enough  for  a  farmer;  he  is  not  much  anyway;  he  hasn't  any  system  about 
his  work  at  all.  does  it  with  his  hands  instead  of  his  head  and  hands.  Put 
agriculture  in  the  public  schools  and  educate  him  along  scientific  and 
practical  lines  of  agriculture  and  he  will  not  stop  at  the  jiublic  school 
as  he  does  now;  but  will  take  a  course  in  the  Universities  and  go  back 
to  the  farm  a  broader  man  in  mind  anyway;  he  will  do  his  work  with 
his  hands  and  brains. 

Farm  life  ought  to  be  on  a  higher  standard;  it  deserves  as  high  or 
a  higher  place  than  any  calling  or  profession.  Farm  life  to  be  more  pleas- 
ant must  have  better  roads,  better  schools,  bett(>r  stock,  more  couvonient 
and  sanitary  buildings;  educate  the  farmer  and  wo  will  liav*^  all  the 
things  that  c^o  to  make  farm  life  ideal. 

Som.c  will  say  that  atiTicuHiicc  caiiiinl    lie   pul    in   \hc   (>ublic  school 
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course  because  the  course  is  too  long  now  and  we  haven't  teachers  quali- 
fied to  teach  it. 

Put  agriculture  in  the  public  school  course  and  the  teachers  will  have 
to  prepare  themselves  to  teach  it ;  and  we  can  afford  to  cut  something  out. 
for  agriculture,  because  agriculture  is  the  mainstay  of  the  world  it  has 
to  go  on. 

Agriculture  in  the  public  schools  will  solve  the  problem  of  making 
country  life  more  ideal. — Louis  Harris,  Inman,  Marion  County,  Tenn. 


AGRICULTURAL  EDUCATION. 

The  Industrial  Educational  Movement  and  the  Elementary  School. 

The  whole  country  at  the  present  time  is  interested  as  never  before 
in  industrial  education.  There  are  three  contributory  causes,  and  the 
first  may  be  called  the  pedagogical  cause.  For  years  the  leading  teachers 
of  the  country  have  been  calling  for  a  more  complete  curriculum  for 
the  public  schools.  They  have  seen,  in  every  public  school,  three  classes 
of  students:  students  interested  in  nature  at  first  hand;  another  group 
of  students  interested  in  man  and  his  works;  and  a  third  group  inter- 
ested naturally  in  books.  Noav  the  school  of  the  past  provided  for  the 
third  group  only.  The  boy  interested  in  books,  interested  in  literary 
pursuits,  found  plenty  to  do ;  found  a  congenial  atmosphere  in  the  public 
school;  but  the  boy  interested  in  nature  at  first  hand  found  that  he 
could  manifest  his  interest  only  on  the  sly,  and  under  the  ban  of  the 
school  authorities.  He  brought  nature  material  into  the  school  in 
abundance,  but  he  was  punished  for  it.  The  boy  and  girl  interested  in 
man  and  his  arts  found  almost  nothing  congenial  in  the  old  school.  They 
were  usually  late  if  a  team  had  broken  down,  if  a  bridge  was  being  re- 
paired, if  a  new  engine  was  being  put  into  the  mill ;  if  there  were  men 
discussing  politics  at  the  store  they  were  likely  to  be  late  at  the  school, 
being  interested  in  man  and  not  his  books.  The  educational  people  have 
long  been  working  for  a  more  complete  course  of  study  which  should 
appeal  to  the  boys  and  girls  interested  in  these  the  great  departments  of 
human  activity  outside  the  realm  of  books.  Those  who  were  interested 
in  books  in  the  old  days  were  the  successes  of  the  school;  they  went 
on  to  college ;  they  became  the  ministers  and  the  lawyers  and  the  doc- 
tors of  this  generation ;  those  who  were  not  interested  in  books  were 
the  failures  of  the  old  school— left  school  at  12  or  14  to  go  to  work  to 
do  something  for  themselves ;  and  they  have  been  the  selfmade  men  of 
this  generation— the  men  who  have  been  carrying  on  the  great  activities 
in  agriculture,  commerce  and  manufactures.  Now  while  here  and  there 
a  little  has  been  done  to  bring  about  the  changes  needed,  this  demand 
on  the  part  of  the  educational  people  has  not  been  taken  very  seriously 
throughout  the  country. 

The  second  cause  may  be  said  to  be  the  industrial  cause,  and  there, 
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when  you  consider  the  reason,  you  come  upon  a  rather  interesting  fact. 
The  time  was  when  practically  everybody  believed  in  the  divine  right  of 
kings;  they  believed  that  the  few  were  to  rule  and  the  others  to  serve. 
They  believed  that  the  good  things  of  life  belonged  to  the  kings,  belonged 
to  the  rulers ;  and  it  was  the  royal  family  who  had  the  palaces,  who  had 
the  fine  furniture,  who  had  the  pictures  and  the  sculpture,  who  had  the 
fine  tapestries,  who  had  the  hand  illuminated  books,  and  all  the  finest 
products  of  the  arts.     The  change  from  despotism  to  democracy — to  the 
belief  that  the  good  things  of  life  belong  by  divine  right  to  every  man 
and  woman — has  brought  about  a  tremendous  change  in  the  demand  for 
the  finest  things.     Whereas  once  a  few  demanded  them,  now  the  many 
demand  them.    Now  along  with  that  change  has  gone  another;  in  the  old 
days  the  craft  descended  from  father  to  son,  generation  after  generation. 
In  Egpyt,  for  instance,  a  little  fellow  born  into  a  potter's  family,  just  as 
soon  as  he  could  walk  began  to  help  his  father  by  bringing  wood  for  the 
kiln;  later  on  wheeled  the  clay  to  the  bench  for  his  father  to  work.     As 
he  grew  older,  he  was  initiated  every  day  into  some  phase  of  his  father's 
craft.     His  apprenticeship  lasted  from  the  time  he  began  to  take  an  in- 
terest in  anything  until  he  succeeded  to  his  father's  position  as  the  chief 
potter  in  the  village.    The  caste  system  was  so  rigid  that  no  boy  thought 
of  questioning  what  his  trade  should  be;  he  knew  he  would  follow  the 
trade  of  his  fathers.    Now  you  will  see  that  an  apprenticeship  system  of 
that   sort,   persisted   in   generation   after   generation,    would   develop    a 
marvelous  skill  in  that  particular  craft.    The  same  rule  held  in  the  other 
crafts,  of  carpenters,  of  furniture  makers,  of  weavers,  of  iron  workers. 
The  standard  of  technical  perfection  in  all  crafts  in  the  course  of  time 
became  very  high  indeed — as  high  as  it  is  possible  for  the  purely  tech- 
nical work  of  a  trade  to  be  developed.     But  all  this  has  been  changed. 
The  change  has  been  so  gradual  a  process  that  we  can  hardly  say  when 
the  transition  periods  occurred.     First,  instead  of  the  patriarch  and  his 
trade,  there  came  to  be  master  and  his  pupils.     The  best  potters  from 
Etruria  and  Ionia  and  other  parts  came  to  some  most  famous  potter. 
After  they  had  learned  the  beginnings  of  their  craft  in  their  own  par- 
ticular clan,  they  sought  a  master  elsewhere.    Then  later  the  guilds  were 
developed,   and  apprentices  M^ere  taken  with  less  preparatory  training 
and  at  last  the  apprentice  came  late  to  learn  his  trade  and  left  early 
but  half  trained.    Even  that  system  disappeared  and  all  that  was  left  was 
the  life  on  the  farm,  where  the  boy  did  still  get  a  certain  training  in  the 
use  of  his  hands  and  a  certain  training  in  design  of  the  most  practical 
sort,  adapting  means  to  ends.    Now  even  that  has  gone,  and  we  have  left 
a  condition  where  any  man  may  choose  any  trade  he  pleases,  work  at  it 
long  or  short,  with  the  help  of  a  machine,  and  have  as  his  ambition 
simply  to  receive  an  arbitrary  wage  prescribed  by  a  labor  union,  whether 
he  can  do  his  work  well  or  not.     You  will  see.  therefore,  that  there  has 
been  a  constantly  diminishing  executive  power,  a  constantly  diminishing 
skill  of  hand.     Now  just  put  those  two  movements,  side  l)y  side;  one  is 
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complementary  to  the  other.  On  one  hand  there  is  a  constantly  increasing 
demand  for  the  finest  things  the  workman  can  produce ;  on  the  other 
hand  a  constantly  diminishing  power  on  the  part  of  workmen  to  pro- 
duce those  things;  and  tlie  time  has  come  when  there  is  scarcely  a 
mechanic  who  can  do  a  perfect  piece  of  work, — not  a  furniture  manu- 
facturer who  can  build  a  chair  that  won't  squeak  in  a  month,  or  a 
plumber  that  can  do  a  job  of  plumbing  that  won't  smell.  Mean- 
while our  universities  give  the  degree  of  Ph.  D.  to  a  young  fellow  who 
will  spend  a  year  in  proving  that  the  change  of  a  comma  in  a  line  of 
King  Lear  Avill  determine  the  time  he  went  insane.  AVe  build  a  capitol 
at  Albany  costing  millions  of  dollars  and  put  into  it  a  decoration  by 
one  of  the  greatest  artists  the  world  ever  saAV  and  that  precious  picture 
spoiled  inside  of  three  years  because  we  can  not  make  a  proper  roof 
over  it.  0,  if  these  universities  would  wake  up  and  give  a  degree  for 
something  that  is  worth  while !  Well,  they  will.  The  industrial  de- 
mand— the  industrial  demand  for  education — is  beginning  to  be  heard; 
for  the  voice  of  these  manufacturers  is  to  the  accompaniment  of  jingling 
dollars,  and  it  commands  an  audience  that  the  voice  of  the  idealist 
piping  in  his  public  school  never  reached. 

There  is  a  third  cause  for  this  industrial  movement — the  sociological. 
There  are  people  all  over  the  country  studjdng  the  social  conditions  in  the 
great  cities.  They  find  there  a  poverty,  a  squalor,  a  crime  such  as  the 
world  has  never  seen,  in  the  midst  of  a  wealth,  an  intelligence  and  a 
good- will  such  as  the  world  has  never  seen,  and  they  begin  to  ask,  why? 
And  they  begin  to  suggest  that  one  reason  is  that  the  boys  and  girls  find 
nothing  for  themselves  in  the  public  school.  The  two-thirds  of  the  boys 
and  girls  not  interested  primarily  in  the  intellectual  things  drop  out, 
from  12  to  13  and  14  years  of  age ;  and  under  the  closely  organized  com- 
petitive industrial  system  which  is  saddled  upon  us,  being  ill-equipped, 
unable  to  keep  the  pace,  unable  to  find  their  place,  they  drop  out.  They 
drop  down  as  well  as  out;  they  make  the  dregs;  they  make  the  slum  of 
the  city.  These  sociological  people  tell  us  Ave  must  do  something  to  raise 
the  industrial  efficiency  of  the  average  man  and  woman  so  that  they  will 
come  to  the  level  where  they  can  co-operate  profitably  with  their  fellows ; 
fortunately  their  voice  is  beginning  to  be  heard;  and  one  reason  is  be- 
cause their  voice  is  accompanied  by  the  Ioav  murmur  of  discontent  from 
these  unsatisfied  thousands,  and  the  Avorld  has  heard  that  murmur  grow 
tc.  the  roar  of  revolution  too  often  to  hear  it  Avitli  complacency. 

In  many  places  a  relation  is  already  established  between  this  move- 
ment and  the  Avork  in  the  public  schools.  Everj'Avhere  teachers  are  ask- 
ing. Avhat  can  the  public  schools  do  to  meet  this  ncAV  demand!  Some  are 
asserting  that  independent  trade  schools  must  be  established,  that  the 
boys  must  be  taken  from  the  public  schools  and  put  into  such  schools. 
Others  are  claiming  that  the  public  schools  themseh^es  must  become  more 
industrial;  the  elements  of  the  different  trades  must  be  brought  doAvn 
to  the   lower  grades.     IManual  training   high   schools   do   not   solve   the 
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problem.  The  majority  of  hoys  leave  school  at  the  end  of  the  seventh 
or  eighth  year,  and  therefore  the  work  in  the  grammar  grades  must  have 
an  industrial  character.  But  it  seems  to  me,  as  I  review  what  I  have 
known  about  the  public  schools  during  the  last  twenty  years  (for  I  have 
worked  in  them  constantly)  that  the  solution  lies  not  in  new  topics  in  the 
public  schools,  but  in  inodifying  the  present  public  school  courses,  en- 
riching them,  so  that  in  them  shall  be  laid  the  foundations  of  industrial 
efficiency.— Henry  Turner  Bailey,  North  Scituate,  Mass. 


TENNESSEE  HIGH   SCHOOL  LESSONS  IN  AGRICULTURE. 
LESSON  III.     PLANT  FOOD. 

Chemicai,  Elements.  All  substances  that  we  can  perceive,  whether  solid, 
liquid,  or  gaseous,  are  found  to  be  made  of  a  limited  number  of  simple  substances  or 
elements.  Thus  wood,  clothing,  water,  air,  soil,  metals,  plants,  our  food  and  our  bodies 
— all  the  limitless  variety  of  things  which  we  meet  in  nature  are  composed  of  these 
chemical  elements  of  which  about  eighty  are  known  to  chemists.  These  elements 
unite  with  one  another  to  form  an  infinite  variety  of  compounds  though  they  may 
exist  free  from  combination  as  in  the  case  of  metals.  Any  text  book  on  chemistry 
will  give  the  names  and  symbols  (or  abbreviations)  for  all  of  these  elements. 

Food.  We  take  food  ordinarily  for  two  purposes  :  first,  to  supply  our  bodies 
with  the  proper  chemical  elements  and  their  compounds  which  are  of  the  right  com- 
position to  build  up  our  body  tissues ;  and,  secondly,  to  supply  our  bodies  with  the 
energy  which  usually  goes  with  food. 

Plant  Food.  What  has  been  said  about  food  for  man  applies  only  partially 
about  food  for  plants  for  the  energy  needed  in  plant  growth  comes  from  the  sun,  and 
not  from  the  plant  food.  Therefore,  the  chief  purpose  of  plant  food  is  the  supplying 
of  the  materials  for  plant  growth  which  must  contain  the  right  chemical  elements. 
For  certain  chemical  elements  are  necessary  for  plant  growth  and  for  these  the  plant 
will  accept  no  substitute.  These  materials  furnishing  plant  food  are  called  fertilizers. 
Chemical  analysis  of  plants  and  plant  products  shows  the  presence  of  a  limited  num- 
ber of  chemical  elements  in  various  compounds.  Of  the  75  or  more  chemical  elements 
thirteen  are  always  present  in  plants  and  of  these,  ten  are  found  by  experiment  to 
be  necessary  to  plant  growth,  the  other  three  being  unnecessary  but  always  present 
in  plants  growing  in  a  state  of  nature. 

Plant  Food  in  the  Seed.  The  chief  concern  of  the  parent,  whether  plant  or 
animal,  is  to  provide  nourishment  for  the  offspring.  Since  the  seed  is  the  offspring 
of  the  plant  and  since  tlie  plant  must  lose  all  connection  with  its  offspring  when  the 
seed  ripens  and  is  cast  into  the  soil,  the  only  provision  for  food  the  plant  can  make 
for  its  offspring — the  seedling— must  be  in  the  seed  itself.  And  so  we  find  in  the  seed 
all  the  food  elements  necessary  to  supplement  the  moisture  which  nature  supplies 
the  young  seedling,  water  supplying  two  of  the  ten  elements  and  the  plant  food  stored 
in  the  seed  by  the  mother  supplying  the  others. 

Plant  Food  Supplied  by  Air  and  Soil.  After  the  seedling  in  its  growth  has 
used  all  the  food  stored  up  in  the  seed  by  its  mother  plant  it  must  be  able  to  get  its 
food  from  the  air  and  water  and  soil  or  it  will  perish.  So  the  chief  concern  of  the 
seedling  is  to  produce  a  green  leaf  spread  out  in  the  air  and  sunlight  and  a  root 
penetrating  the  moist  soil  from  wliicli  to  draw  its  food  wluii  llic  store  in  the  seed 
is  exhausted.  Of  the  ten  necessary  elements  of  plant  food,  three  arc  taken  from  the 
air  and  the  water  of  tlic  soil,  leaxing  seven   to  be  sniiplied  w  liolly  by   tlie  soil. 

Poor  Soils.  A  soil  that  does  not  supply  all  of  the  seven  elements  of  plant  food 
by  Jo.siali   Main 
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(or  fertility)  in  form  and  amount  sufficient  for  thrifty  plant  growth  is  called  a  poor 
or  infertile  soil.  We  recognize  a  poor  or  rich  soil  by  the  thrift  of  the  plants  growing 
in  it.  Lack  of  thrift  usually  indicates  lack  of  food.  Some  of  the  food  elements,  while 
absolutely  necessary,  are  required  in  such  small  amounts  by  the  growing  plant  and 
are  so  abundant  in  nature  that  no  natural  soil  is  ever  poor  for  lack  of  them.  Some 
soils  are  naturally  rich  in  all  of  them  but  many  soils  are  naturally  poor  in  some  of 
them. 

Fertilizers.  Of  the  seven  elements  of  plant  food  which  must  be  supplied  by 
the  soil,  three  are  frequently  found  deficient,  and  when  that  is  the  case  the  one  grow- 
ing plants  in  such  poor  soil  may  supply  them  by  bringing  them  from  elsewhere  in 
a  form  suited  for  plant  food  and  putting  them  into  the  soil.  These  materials,  known 
as  fertilizers  are  intended  therefore  to  supply  one  or  more  of  these  three  elements  of 
plant  food.  Others  beside  these  three  are  sometimes  found  beneficial  when  applied  to 
the  soil,  by  making  the  soil  more  agreeable  as  the  home  of  the  plant  but  only  these 
three  are  of  value  as  plant  food.  Where  a  natural  soil  is  deficient  in  only  one  or 
two  of  them,  as  frequently  happens,  there  is  no  need  to  supply  the  others. 

Making  a  Soil  Poorer.  All  soils  are  made  poorer  by  the  removal  of  products 
of  the  soil  without  a  compensating  return  of  the  plant  foods  removed.  Harvesting 
and  marketing  grain  crops  is  a  very  rapid  means  of  making  a  soil  poorer. 

Classification  of  Chemical  Elements  Found  in  Seeds. 

Always  present  but  not  necessary  for  plant  food;  CI  (chlorine),  Na  (sodium), 
Si   (silicon). 

Supplied  by  carbon  dioxid   (CO2)   of  the  air;  C   (carbon),  O   (oxygen). 

Supplied  by  water   (H2O)  ;  H   (hydrogen),  O   (oxygen). 

Supplied  by  the  soil : 

(1)  Never  deficient  in  soils;  Fe  (iron),  S  (sulphur),  Ca  (calcium),  Mg 
(magnesium). 

(2)  Frequently  deficient  in  soils;  N  (nitrogen),  P  (phosphorus),  K  (potas- 
sium). 

Substances  applied  to  a  soil  to  supply  the  deficiency  of  A^  P.  or  K.  are  known 
as  Fertilizers. 

nVMue/loLnPlantn 


FOOD— j       is'bg' 
WATER"       leOOcc 
Feed  per  week-  14  cc 
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CaO  408: 
-eCf.  4g  i  6sr  per  pot  at 
lOOcc      ibeffiB(nlfl8r^ 

|icc|      \y^^6!^ 
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TESTING  THE  PLANT'S  NEEDS  FOR  FOOD. 

The  Plants. 

Wash  eight  gallons  of  sand  until  there  is  no  soil  left  in  it.  Dry  and  mix  with 
it  eight  tablespoonfuls  of  air  slaked  lime.  Procure  eight  new  one  gallon  flower  pots 
with  saucers ;  place  a  cloth  in  the  bottom  of  five  and  fill  with  the  prepared 
sand.  Plant  ten  wheat  seeds  or  four  kernels  of  corn  in  each  pot.  Put  them  in  a  warm 
place  in  the  sunlight  and  water  them  daily  with  rainwater  or  cistern  water. 

Take  the  three  remaining  gallons  of  the  prepared  sand  and  thoroughly  bake 
or  roast  it  for  half  an  hour  to  kill  all  possible  germs  there  may  be  in  it.  Wash  three 
of  the  gallon  flower  pots  and  fill  them  with  the  baked  sand  as  before  and  plant  in  each 
five  sola  beans  and  care  for  them  as  in  the  case  of  the  wheat  seedling. 

The  accompanying  figure  shows  the  eight  pots  on  the  left,  five  containing 
cereals  (wheat  or  corn),  and  three  containing  legumes  (soja  beans).  Excepting  the 
Ca  contained  in  the  lime,  these  seedlings  can  get  none  of  the  seven  elements  of  food 
supplied  by  the  soil  except  what  is  put  in  from  time  to  time,  though  they  may  soon 
be  able  to  get  the  three  necessary  elements  supplied  by  the  air  and  water. 

The  Food. 

At  the  top  of  the  accompaning  figure  are  the  seven  necessary  plant  foods  which 
the  soil  supplies  growing  plants.  Tt  will  be  noticed  that  these  foods  are  com- 
pounds, each  being  made  of  a  combination  of  several  chemical  elements.  But  the 
important  thing  about  them  is  that  each  contains  one  of  the  seven  elements  which 
the  plant  must  have  for  its  food;  namely,  N,  P,  K,  Mg,  Fe,  Ca  and  S,  and  some 
containing  two,  as  in  the  case  of  the  third  and  fourth  where  S  is  in  combination  with 
another  necessary  food  element.  These  compounds  which  for  our  purpose  may  be 
obtained  chemically  pure  are  familiar  foods  which  in  impure  forms  the  plant  ordi- 
narily feeds  upon  the  soil.  (Quart  Mason  jars  may  be  used  where  bottles  are  not 
available). 

Feeding. 

On  the  accompanying  figure  the  pots  of  seedlings  and  the  plant  foods  are  so 
placed  as  to  indicate  the  method  of  feeding.  The  dashes  in  the  column  under  each 
food  indicate  that  it  is  to  be  supplied  to  each  pot  opposite  which  a  dash  is  made. 
Or,  passing  to  the  right  from  each  pot  we  supply  it  with  the  food  above  each  dash 
on  that  horizontal  line.  As  the  last  food  Ca  element  was  supplied  in  the  lime  (CaO), 
mixed  in  the  sand  of  each  pot,  we  do  not  have  to  trouble  ourselves  further  about 
that  element.  The  others  are  given  weekly  in  the  amounts  indicated,  omitting  from 
each  pot  such  foods  as  have  the  word  "omit"  or  "bacteria"  in  the  column  beneath  them 
and  opposite  the  pot  being  supplied. 

Since  no  natural  soil  is  deficient  in  Ca,  Mg,  Fe,  or  S  as  food  for  the  plant, 
it  is  not  the  purpose  to  find  out  the  lack  of  such  food  on  the  plant,  hence  they  are 
supplied  in  sufficient  amount  to  all  the  plants. 

In  the  preparation  of  these  plant  foods  chemically  pure  foods  soluble  in  water 
are  used  in  such  amounts  and  proportions  as  has  been  found  best  for  the  good  of 
the  plant.  Here  as  in  the  weekly  feed  the  metric  system  of  weights  and  measures 
is  used. 

Care  must  be  taken  to  avoid  mixing  plant  foods  in  the  different  bottles.  The 
measure  used  in  giving  the  weekly  feed  should  be  rinsed  in  passing  from  one  food  to 
another.  In  case  a  mistake  is  made  by  putting  the  wrong  food  in  a  pot  the  best  thing 
to  do  is  to  leach  out  as  much  of  the  food  as  possible  by  pouring  water  on  the  top  of 
the  sand  and  letting  it  run  out  below. 

Inoculating. 

Opposite  tiie  seventh  pot  and  under  the  first  food  (N)  is  tlio  term  "bactcri.i"  by 
which  is  intended  the  inoculation  of  that  pot  with  tliat  form  of  bacteria  that  form 
the  tubercles  on  the  roots  of  the  soja  bean  and  enable  it  to  get  its  nitrogen  from 
the  air,  thus  becoming  independent  of  the  soil   supply  of  that  clement.     Inoculation, 
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which  should  be  done  before  the  soja  bean  seedHng  has  used  all  the  N  stored  for  it 
in  the  seed,  may  be  accomplished  in  several  ways  and  frequently  occurs  accidentally. 
The  purpose  in  baking  the  sand  was  to  prevent  inoculation  except  where  desired. 

Following  are  some  of  the  methods  of  inoculating: 

(1)  If  the  beans  be  sprouted  in  a  soil  in  which  soja  beans  grew  and  produced 
root  tubercles  last  year  we  may  remove  them  before  they  have  profited  from  the 
food  stored  in  that  soil,  rinse  the  roots  clear  of  soil  and  transplant  into  our  pot  seven 
with  the  assurance  that  they  will  have  been  inoculated.  (2)  Frequently  the  rinsings 
from  a  soil  which  grew  soja  beans  last  year  will  contain  enough  bacteria,  after  stand- 
ing until  it  settles,  to  inoculate  the  seedling  in  the  pot  of  sand  where  germinated. 
(3)  And  lastly  the  scientist  uses  a  pure  culture  of  such  bacteria  in  a  liquid  form  which 
may  be  poured  into  the  pot  and  insures  inoculation. 

Results  of  the  Experiment. 

After  about  six  weeks  of  normal  growth  a  difference  should  be  seen  in  the 
thrift,  color  and  form  of  growth  in  the  plants  of  the  first  five  pots  and  in  the  plants 
of  the  6th,  7th  and  8th.  This  difference  if  we  have  been  careful  to  equalize  all  other 
conditions  we  may  attribute  to  the  difference  in  the  method  of  feeding.  By  com- 
paring Nos.  2,  3,  4,  and  5  with  No.  1,  the  effect  on  the  plant  of  a  lack  of  N,  P,  and 
K,  separately  and  collectively  will  be  apparent.  By  comparing  Nos.  6  and  7  we 
can  see  the  effect  of  inoculation  on  a  legume  that  has  no  other  means  for  securing  N 
and  may  be  able  to  tell  whether  it  is  a  sufficient  substitute  for  the  N  supplied  in  the 
food  of  No.  8.  Before  disposing  of  the  plants  the  roots  of  the  soja  beans  should 
be  examined  for  root  tubercles  which  being  produced  by  the  microscopic  soja  bean 
bacteria  and  occupied  by  them  as  a  home,  indicate  whether  inoculation  has  been 
successful.  JosiAH  Main. 


LESSON  IT.      (Addenda). 
GOOD  VARIETIES  OF  CORN  TO  PLANT  IN  TENNESSEE. 

Those  interested  in  growing  well  bred  varieties  of  corn  will  appreciate  the 
following  information  which  we  get  from  Prof.  Chas.  A.  Mooers  of  this  station. 

Varieties  for  Tennessee  may  be  put  into  two  groups  of  which  one  group  would 
include  those  varieties  suited  to  conditions  such  as  are  found  on  poor  upland  soils 
throughout  the  state  and  the  other  group  including  varieties  suited  to  richer  lands, 
The  latter  group  is  naturally  the  larger  and  includes  some  of  the  varieties  found  in  the 
former. 

Of  the  upland  varieties  Hickory  King  stands  first  and  as  early  maturing  varie- 
ties. Silvermine,  a  white  dent,  and  Leaming,  a  yellow  dent,  are  both  good.  Such 
varieties  on  poorer  upland  soils  should  be  planted  about  6,000  stalks  per  acre. 

For  richer  lowlands  Webb's  Watson  and  Huffman  are  the  best  bred  native 
varieties,  both  being  white  w^ith  white  cobs.  Reid's  Yellow  Dent  has  proven  a  good 
variety  in  the  rich  basin  region  and  has  the  advantage  of  maturing  early.  Some  red 
cob  varieties  of  white  corn  are  good,  but  they  are  not  well  enough  standardized  to  be 
readily  identified.  Also  the  three  upland  varieties  before  mentioned  have  made  good 
yields  on  richer  lands  where  planted  about  10,000  stalks  per  acre.  The  other  low- 
land varieties  should  be  planted  about  8,000  stalks  per  acre  including  Albemarle  Pro- 
lific, the  best  Tennessee  variety  for  silage. 

Seed  of  some  of  the  native  varieties  may  be  secured  by  addressing  the  follow- 
ing: "Webb's  Watson,"  M.  C.  Webb,  Shelbyville.  Route  5.  "Hickory  King,"  W.  N. 
Rudd,  McMinnville  and  W.  J.  Gilbreath,  Lawrenceburg.  "Huffman,"  T.  L.  Huffman, 
Normandy.     The  northern  varieties  are  advertised  in  northern  farm  journals. 


LESSON  IV.— HOW  PLANTS  TAKE  MINERAL  FOOD. 

ACIDS  AND  ALKALIS.  All  are  more  or  less  familiar  with  acids  and  alkalis 
through  every  day  c.xijeriences  with  such  acids  as  vinegar  and  such  alkalis  as  lye, 
am^monia,  and  lime.  We  know  from  contact  with  carbolic  acid  or  sulpliuric  acid  and 
with  lime  and  lye  tliat  they  would  burn  and  destroy  the  tender  parts  of  any  seedling 
that  might  come  into  contact  with  them.  In  such  form  no  element  could  be  used  by 
the  plant  as  food. 

Each  of  the  seventy-five  or  more  chemical  elements  has  certain  fixed  and  well 
known  properties  including  either  the  property  of  acidity  or  that  oi  alkalinity.     How 
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then   can   the  tender   seedling  use  as   food  the   ten   necessary  elements   of  plant   food 
some  of  which  have  acid  properties  and  the  others  alkaline. 

SALTS.  By  mixing  water  that  is  too  hot  with  water  that  is  too  cold  we  can 
make  the  temperature  just  right  to  wash  our  hands  and  face.  So  an  acid  and  an 
alkali  combine  to  form  a  substance  that  has  none  of  the  harmful  properties  of  the  acid 
and  alkali  composing  it,  such  properties  mutually  neturalizing  each  other.  Such  a 
substance  made  by  the  union  of  an  acid  with  an  alkali  is  called  a  salt,  of  which  com- 
mon table  salt  is  an  example.  A  salt  therefore  must  always  contain  at  least  two 
elements  and  usually  contains  more  in  a  very  intimate  combination.  A  salt  is  indi- 
cated by  a  combination  of  the  symbols  (letters)  which  stand  for  the  elements  com- 
posing it.  The  plant  takes  its  food  in  flic  form  of  salts  that  will  dissolve  in  water. 
The  figure  used  in  Lesson  III  shows  bottles  containing  dissolved  salts  of  plant  food. 
OSINIOSE.  A  spoonfull  of  table  salt  will  completely  dissolve  and  disappear  in 
a  cup  ot  water  and  the  dissolved  salt  will  be  found  to  have  spread  equally  to  all 
portions  of  the  water.  If  the  cup  be  made  with  a  partition  across  it  completely 
separating  the  water  into  two  portions  and  the  salt  be  put  into  the  water  on  one 
side  only,  the  partition  may  prevent  any  interchange  and  the  water  on  one  side  remain 
salt  and  the  other  fresh  indefinitely. 

But  it  is  possible  to  have  a  partition  which,  while  having  no  hole  or  opening 
in  it,  will  nevertlieless  permit  the  passage  of  liquids  and  dissolved  salts.  Many 
olant  and  animal  tissues  are  of  this  kind.  The  passage  of  dissolved  salts  through 
such  a  partition   is  called  osmose  or  osmosis. 

DIRECTION  OP"  OSMOSE.  The  tendency  of  a  dissolved  salt  to  become  dis- 
tributed to  all  parts  of  the  liquid  seems  due  to  the  activity  of  both  the  salt  and  the 
liquid  in  which  it  is  dissolved.  But  where  there  is  a  partition  that  permits  osmosis 
it  will  be  found  that  the  d^.ssolved  salt  has  more  trouble  to  get  through  than  the  pure 
water  has  so  that  although  some  of  the  salt  gets  through  the  movement  is  more  rapid 
in  the  other  ciirectic'n  or  from  the  side  having  little  or  no  salt  to  the  side  having  the 
denser  salt  solution.  And  such  interchange  through  an  osmotic  membrane  will  con- 
tinue until  the  salt  and  water  are  in  equal  proportions  on  both  sides  of  the  osmotic 
membrane.  This  osmotic  force  is  sufficient  to  cause  a  rise  against  the  force  of 
gravity  of  the  denser  solution  as  shown  by  the  following  experiment. 

TO  ILLUSTRATE  OSMOSIS.  The  accompanying  figure  is  meant  to  illustrate 
a  simple  method  of  showing  the  action  of  osmosis.  The  osmotic  membrane  in  this 
case  is  from  the  heart  sack 
of  a  beef.  The  rise  of  water 
in  the  stem  of  the  thistle 
tube  shows  that  osmosis 
exerts  force  enough  to  over- 
come the  force  of  gravity. 
At  the  same  time  some  of 
the  dissolved  salt  is  passing 
out  into  the  beaker.  When 
the  percentage  of  salts  (or 
density  of  the  solution)  is 
the  same  in  the  liquid  in- 
side the  tube  as  outside 
osmosis  stops  because  the 
osmotic  pressure  is  the  same 
on  both  sides  of  the  mem- 
brane. 


r/s«    of  ivaUr    due    to   osmosis 


"--.baaker    CoY\.taiY\  iTva    watey 

''  _  (No,  CI) 


-  rubber  boi\<i« 
PtrrcardiuYvi     of    a.   beef    5(retck«oL   ov«t  •moutk. 
of     *k;,tleUbe 

Fig.   \:\. 
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PLANT    CELLS.     All    liz'iiig   organisms,   both   plants   and    animals,   are   made 
up   of  units   of  structure  known   as   cells.     The   cell   in  the   case   of  plants   has   a   cell 

ivall    which    in    a    living 
A  TYPIC/NL  VeaEr/iBLE    CELL 
(p'ragravYiYnahc)     ^Q^WwaW    of  CGl/ulose 


cell  is  lined  with  a  thick 
licjuid  substance  known 
as  protoplasm.  Inside 
the  cell  is  also  usually 
found  dissolved  salts  of 
plant  food  in  greater  or 
less  amount,  sometimes 
in   the    form    of    distinct 


-finiKj^   of  protoplasms 
►  fhreac/s  of  protoplasm 
■^vcicuoles   of  cg//  sap 

containing  ol/ssolvect     areas  known  as  vacuoles. 

salts  of  p}ay\t  fcoct         During    the    growth    of 
"^nucleus  the    cell    its    cell    wall    is 

Fig.   14.  an      osmotic      membrane 

made  of  cellulose,  a  substance  similar  in  composition  to  starch. 

HOW  THE  CELL  FEEDS.  Each  plant  cell  takes  its  food  through  the  cell 
wall  by  osmosis.  This  inward  passage  of  food  is  influenced  partly  by  the  protoplasm 
but  the  force  which  brings  it  in  is  the  same  as  in  case  of  the  thistle  tube — the  salt 
solution  inside  denser  than  the  solution  bathing  the  cell  on  the  outside.  Were  the 
salt  solution  on  the  outside  denser,  as  in  case  of  the  soil  water  of  a  newly  reclaimed 
salt  marsh  on  the  seashore,  ordinary  plants  could  not  feed  therein  but  may  starve  to 
death  in  the  midst  of  plenty.  But  the  plant  cell  differs  from  thistle  tube  cell  in  hav- 
ing a  lining  of  protoplasm  which,  while  permitting  the  passage  of  water  b}'  osmosis 
so  guards  the  passage  of  the  salts  which  constitute  plant  food  as  to  let  them  pass  in 
but  one  direction  through  the  wall — inward. 

TO  ILLUSTRATE  OSMOSIS  IN  VEGETABLE  CELLS.  Knowing  the 
principle  of  osmosis  in  plant  cells  a  simple  experiment  shows  how  it  may  be  controlled. 

Controu  of   CeuL  S/\p 

__  ,  -  C  ui       pota  f o  -  _ 

^, /Strips of    squash    s/em--__~ 

wi'^A  epidertnis   Qft<xcheal  ^- 


EFFECT  oM    POT^ro 

or  F/?ESH  AND  Salt 
SOLUTrONS 


fresh  wpfer  pjo-.    15.  Sali  v\/ater 

Take  two  plates  of  water  and  into  one  of  them  put  a  teaspoonful  of  a  soluble 
salt,  as  table  salt   (No.  CI).     Cut  a  potato  smoothly  across  the  middle  and  note  that 

the  cut  surfaces  fit  together  accurately. 
Put  the  cut  surface  of  one  half  into  the 
salt  solution  and  the  other  half  into  the 
fresh  water.  Since  the  cells  of  the  potato 
have  the  salts  of  plant  food  in  solution 
those  cells  in  contact  with  the  fresh  water 
take  it  in  by  osmosis  and  that  surface  be- 
comes swollen  and  bulges  out.  But  owing 
to  the  fact  that  the  salt  solution  of  the 
vegetable  cells  is  much  weaker  than  the 
salt  solution  in  the  other  plate  the  water 
will  be  drawn  out  of  the  potato  cells  by 
osmosis,  causing  the  half  in  the  salt  water 
to  shrink.  After  twenty  or  thirty  minutes 
Fig.    llJ.  '  put  the  pieces  together  again  and  note  that 

owing  to  swelling  of  one  and  shrinkage  of  the  other  they  cannot  be  made  to  fit  to- 
gether again. 


fresh. 


5alf 
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Strjps    op  You /vet    Squash     Stem 

(oi'<XA-ro.v\'\matie)      Waterproof  Cuticle- 


epidermis- 


For  the  same   reason   strips  of  a   succulent  young  squash   stem  that  have   the 
rigid  epidermis  attached  to  one  side  may  be  caused  to  curl  up  by  dipping  them  into 

a  fresh  water  solution.  But 
on  changing  them  from  the 
fresh  to  the  salt  water  os- 
mosis causes  the  cells  to 
disgorge  and  the  strips 
again  uncurl  and  become 
limp.  This  gorging  of  the 
cells  of  plants  makes  them 
turgid  and  the  quality  of 
crispness  in  succulent  stems 
of  vegetables  is  due  to  the 
turgor  of  the  microscopic 
plant  cells  held  rigidly 
within  the  outer  walls  of 
epidermis.  Where  evapora- 
tion from  the  leaf  is  more 
rapid  than  the  taking  of 
water  by  osmosis  into  the 
roots,  young  plant  stems 
having  no  other  supporting 
JM-  tissue  lose  their  cell  turgor 

Fig.  17.  and  zvilt. 


pith  ce)/s  gorged. 


presk 


pitla  cells 
disjorjecL 


MOVEMENT  OF  FOOD  FROM  CELL  TO  CELL.     If  we  consider  a  number 
of  plants  cells  whose  walls  are  osmotic  and  in  contact  with  each  other  we  can  readily 


imderstand  how  osmosis  will  tend  to  give  each 
the  same  percentage  of  salts  in  its  cell  sap.  And 
if  to  this  force  be  added  the  influence  of  the  pro- 
toplasm, which  may  be  continuous  from  cell  to 
cell,  the  ability  of  the  plant  tissues  not  only  to 
equalize  densities  but  apportion  the  total  amount 
of  sap  in  the  different  cells  may  be  imagined. 
The  seeming  intelligence  of  protoplasm  in  its 
power  of  selective  absorption  of  food  from  out- 
side the  cell  as  well  as  its  control  of  these  move- 
ments from  cell  to  cell  suggests  the  fact  that 
while  physical  osmosis  of  the  thistle  tube  and 
pericardium  may  explain  the  force  which  moves 
these  fluids  througout  the  plant,  it  is  the  proto- 
plasm that  directs  all  vital  activities. 

Fig.  18  represents  a  series  of  plant  cells  ex- 
tending from  the  tip  of  the  root  to  the  leaf. 
Since  the  root  is  in  contact  with  a  soil  of  very 
low  percentage  of  food  salts  and  since  only  pure 
water  evaporates  from  the  leaf,  we  here  have 
a  set  of  influences  that  tend  to  destroy  the  equili- 
brium of  osmotic  pressure  between  cells — the  salts 
tending  to  become  more  dilute  in  the  root  and 
denser  in  the  leaf.     As  a  result  there  is  set 


^yaporated  water. 
q^affs left  behind 
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p/derinis 
has        „ 
VValjerprooj 
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PLANT  STRVCTURB  AS 
AFFECTING.  MQVBMEAIT 
orVLANlFOOP    suppued 

BY  TH B  SO IJ-C Dj*^9J!" '^:2''1!112^^ 

■  ^Fig!ls.  ^ 

up  the   ni()\  (.■inents  of  tile  moisturr   witii 


its  low  percentage    of 
as  growth  continues. 


food    from    tlic    soil    into    the    plant,     wliich  continues  as  long 
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leaf 

waterproof 


sfein 
waterp  roof 


seed 


OSMOSIS  IN   YOUNG   PLANT   ROOTS.     Plants   take   their   N,    P,   K,    Fe, 
S,  Ca,  and   Mg,  from  the  soil  in  the   form  of  a  very  dilute  salts  by  osmosis  through 

Iho  epidermis  of  the  roots.  The  epidermis 
is  an  osmotic  membrane,  being  an  outside 
layer  of  cells  whose  walls  are  somewhat 
stronger  and  thicker  than  those  of  cells 
lying  beneath  the  surface.  In  the  case  of 
cells  composing  the  epidermis  of  those 
parts  of  the  plant  above  the  ground  as 
well  as  cells  of  the  older  roots,  the  outer 
wall  of  the  epidermal  cells  is  not  osmotic 
because  of  the  presence  of  an  oily  layer  that 
forms  a  continuous  waterproof  coat,  the 
cuticle,  covering  those  portions  (See  Fig. 
17).  Microscopic  openings  in  this  epider- 
mis occur  in  the  leaves  and  serve  as 
breatJiing  pores.  This  waterproof  layer 
compels  all  the  moisture  taken  in  at  the 
root  to  go  to  the  leaf  before  it  can  evap- 
orate into  the  air.  It  thus  brings  in  the 
mineral  food  from  the  soil  in  the  form  of 
soluble  salts  and  evaporates  from  the  leaf 
as  pure  water,  leaving  the  salts  behind 
in    the   plant. 

TO  ILLUSTRATE  WHERE  THE 
PLANT  TAKES  MINERAL  FOOD.  Dis- 
solve a  few  small  crystals  of  potassium 
permanganate  in  a  glass  of  water.  This  salt 
behaves  like  all  others  as  to  osmosis  but 
is  especially  suited  to  our  purpose  because 
it  forms  a  bright  purple  stain  that  darkens 
the  osmotic  membrane  through  which  it 
passes.  Submerge  in  this  solution  seedlings 
of  corn  and  of  other  plants.  In  ten  or  fifteen 
minutes  remove  and  rinse  off  these  seed- 
lings and  note  that  the  roots  have  become 
discolored  with  the  stain  while  the  stems 
and  leaves,  owing  to  their  waterproof  coat 
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Fig.   19. 


are  not  affected.     This  is   a  good  way  to  tell  how  much  is  root. 


Josiah  Main 
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EDUCATION  BY  MEANS 

OF  AGRICULTURE. 

(Not  Necessarily  for  Agriculture) 


The  report  of  the  commission  (on 
Rural  Life)  states  that  the  subject  of 
paramount  importance  as  developed  by 
the  inquiries  of  the  commission  is  edu- 
cation. "In  every  part  of  the  United 
States  there  seems  to  be  one  mind,  on 
the  part  of  those  capable  of  judging, 
on  the  necessity  of  redirecting  the  ru- 
ral schools.  There  is  no  such  unanimity 
on  any  other  subject.  It  is  remarkable 
with  what  similarity  of  phrase  the 
subject  has  been  discussed  in  all  parts 
of  the  country  before  the  commission. 
Everywhere  there  is  a  demand  that  ed- 
ucation have  relation  to  living,  that  the 
schools  should  express  the  daily  life, 
and  that  in  the  rural  districts  they 
should  educate  by  means  of  agriculture 
and  country  life  subjects.  It  is  recog- 
nized that  all  diflficulties  resolve  them- 
selves in  the  end  into  a  question  of 
education." — Exp.  Sta.  Record,  March 
1909. 


The  U.  T.  Farmer 
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RELATION  OF  THE  WEATHER  SERVICE  TO  AGRICULTURE  IN 

TENNESSEE,. 

There  has  been  a  great  amount  of  meteorogical  data  compiled  and 
published  in  one  form  or  another  and  many  farmers  have  been  benefitted 
by  their  use,  but  the  great  majority  of  those  who  till  the  soil  for  a 
living  either  never  see  these  publications,  or,  seeing  them  do  not  know 
how  to  make  practical  use  of  the  data  they  contain. 

It  is  not  the  purpose  of  this  article  to  deal  exhaustively  with  the  re- 
lation of  the  Weather  Service  to  Agriculture,  but  rather  to  show  how 
the  farmer  may  use  the  data  collected  by  the  Weather  Bureau  to  his  ad- 
vantage. In  the  discussion  of  this  subject  we  will  consider  three  dift'erent 
ways  in  which  meteorological  records  may  be  of  benefit  to  the  farmer. 
These  are:  first,  in  the  location  of  the  farm;  second,  in  retermining  the 
crops  to  be  planted;  third,  in  determining  the  time  of  planting.  The 
elements  to  be  considered  are  temperature  and  rainfall.  Under  tempera- 
ture we  will  consider  the  dates  of  the  last  killing  frosts  in  the  spring  and 
of  the  first  killing  frost  in  the  fall,  also  the  extreme  minimum  tempera- 
tures. Under  rainfall  will  be  considered  the  annual  rainfall  and  its  dis- 
tribution  through  the  year. 

The  data  used  for  this  article  were  obtained  from  the  records  of  the 
U.  S.  Weather  Bureau.  Data  were  used  from  between  fifty  and  sixty 
stations  distributed  uniformly  over  the  state  of  Tennessee.  The  observ- 
ers at  these  stations  are  supplied  with  standard  instruments  and  have 
been  carefully  instructed  as  to  their  use  by  Weather  Bureau  Officials. 
The  records  in  most  cases  cover  a  period  of  thirteen  years.  A  few  of  them 
are  somewhat  shorter  and  several  are  much  longer;  notably  the  four 
regular  Weather  Bureau  stations  at  Memphis,  Nashville,  Chattanooga 
and  Knoxville. 

These  data  can  be  of  great  value  to  the  farmer,  fruit  grower  or  truck 
gardener  in  many  different  ways,  three  of  which  will  be  considered.  First. 
in  determining  the  location  for  growing  any  particular  fruit  or  crop. 
Any  person  desiring  to  establish  a  peach  orchard  could  learn  from  the 
temperature  data  what  sections  had  the  least  severe  winters  and  the 
fewest  winters  with  temperature  low  enough  to  iiijni'(>  liis  Ii'cm's.  Tie 
could  also  learn  where  there  was  the  least  danger  from  late  frosts  in 
the  spring.     The  truck  gardener  could   get  information   regarding   late 
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frosts  in  the  spring  which  would  be  of  value  in  determining  the  location 
of  his  gardens.  The  farmer  desiring  to  raise  a  certain  crop  that  re- 
quires a  long  season,  190  to  200  days,  would  not  locate  where  the  average 
length  of  the  growing  season  was  only  175  or  180  days. 

Second,  in  determining  the  time  of  planting  by  the  use  of  these  data 
the  grower  of  any  crop  can  know,  with  reasonable  accuracy,  the  risk  he 
runs  when  he  plants  at  any  certain  date.  If  he  plants  before  the  average 
date  of  the  last  killing  frost  in  the  spring  he  knows  that  the  chances  are 
against  him,  while  if  he  plants  after  that  date  they  are  in  his  favor.  Or, 
if  he  waits  until  after  the  date  of  the  last  killing  frost  he  knows  he 
runs  practically  no  risk  at  all.  The  farmer  desiring  to  sow  late  forage 
crops  such  as  cow  peas  that  are  more  or  less  easily  damaged  by  frosts 
could  avoid  serious  losses  by  not  sowing  so  late  that  they  would  not  have 
time  to  mature  before  the  first  killing  frost  in  the  fall.  For  example, 
knowing  that  the  average  date  of  the  first  killing  frost  in  the  fall  was 
Oct.  18,  he  would  not  sow  a  variety  of  cow  peas  that  required  90  days  to 
mature  later  than  July  15. 

The  rainfall  records  may  be  used  in  a  similar  manner.  For  example, 
the  farmer  would  not  plant  a  crop  that  requires  a  great  deal  of  moisture 
just  before  a  season  which  was  normally  dry,  and  on  the  other  hand, 
he  would  not  plant  a  crop  which  flourished  best  in  dry  weather  at  a  time 
when  the  records  show  that  it  is  normally  wet. 

The  distribution  of  rainfall  is  also  important  to  be  considered 
when  planning  the  time  for  plowing,  as  it  enables  the  farmer  to  so 
arrange  his  crops  that  plowing  time  will  come  at  a  season  when  conditions 
are  most  likely  to  be  favorable. 

Third,  these  records  are  valuable  in  assisting  the  farmer  in  deter- 
mining what  crops  to  plant.  Many  important  crops  in  Tennessee  are  grown 
only  in  very  limited  areas.  There  are  three  principal  factors  that  must 
be  present  to  make  any  crop  profitable.  They  are,  proper  soil,  proper 
tillage  and  suitable  climatic  conditions.  As  the  first  two  factors  are  out- 
side the  scope  of  this  paper  it  remains  to  consider  the  distribution  of 
some  of  the  crops  of  Tennessee  with  reference  to  climatic  conditions  and 
to  find  whether  climate  is  a  factor  in  determining  where  they  may  be 
grown. 

Cotton  is  an  important  crop  in  Shelby  and  Fayette  counties  in  the 
extreme  southwest  and  is  grown  to  some  extent  in  a  dozen  or  more 
counties  in  that  section  and  in  a  small  area  in  the  southeast  portion. 
Rainfall  evidently  has  no  efi'ect  in  limiting  the  area  of  the  cotton  crop 
as  nearly  half  of  the  state  has  practically  the  same  rainfall  and  the  same 
distribution  through  the  year.  Temperature  on  the  other  hand  is  evi- 
dently a  limited  factor  as  we  find  no  cotton  grown  where  the  mean  annual 
temperature  is  below  59°  F. 

Wheat  is  grown  more  especially  in  a  few  rather  restricted  areas  but 


U.   T.  FARMER.  131 

these  are  scattered  throughout  the  state.  It  is  grown  to  a  small  extent 
in  almost  every  county  and  probably  has  no  climatic  limit  in  Tennessee 
unless  possibly  it  is  too  warm  for  best  results  in  the  extreme  southwest 
portion. 

The  principal  corn  counties  are  Obion,  Gibson,  Rutherford,  Maury 
and  Giles  but  all  counties  grow  corn.  There  is  no  climatic  condition  in 
those  four  counties  that  could  possibly  give  them  an  advantage  over  the 
rest  of  the  state  in  corn  raising. 

Tobacco  is  grown  chiefly  in  Weakly,  Montgomery,  Robertson  and 
adjoining  counties  in  the  northwest  portion  and  in  Greene  county  in  the 
northeast  portion.  Temperature  and  rainfall  conditions  found  in  these 
sections  can  be  duplicated  almost  anywhere  in  the  Central  Basin  or  in 
the  East  Tennessee  valley.  There  is  plainly  no  climatic  limit  to  the 
tobacco  area  in  Tennessee. 

Peanut  growing  is  practically  confined  to  two  counties,  Humphries 
and  Perry  where  the  rainfall  and  temperature  conditions  are  very  near 
the  average  for  the  state.  Again  we  find  no  climatic  limit  to  the  area 
over  which  the  crop  may  be  grown. 

Irish  potatoes  are  grown  on  a  commercial  scale  in  two  very  small 
sections.  One  is  a  long,  narrow  strip  extending  from  Sumner  to  Giles  county 
and  the  other  is  a  similar  stip  extending  from  Shelby  to  Gibson  county.  In 
these  strips  we  find  every  gradation  of  rainfall  and  termperature  condi- 
tions to  be  found  in  the  state  except  on  the  Cumberland  Plateau  and  in 
the  extreme  northeast  portion,  where  only  one  crop  of  potatoes  a  year  is 
grown.  There  is  therefore  no  climatic  barrier  against  Irish  potato 
growing  in  any  part  of  the  state. 

Early  apples  are  grown  commercially  in  Sumner,  Haywood,  Maury 
and  Williamson  counties  and  again  we  find  conditions  common  to  all 
but  the  most  elevated  portions.  Winter  apples  however  are  plainly  lim- 
ited by  temperature.  The  long,  warm  summer  in  the  greater  part  of  the  state 
matures  the  fruit  so  early  that  it  does  not  keep  well  beyond  early  winter. 
In  the  Smoky  mountains  however  on  the  extreme  eastern  border  suitable 
climatic  conditions  for  winter  apples  may  be  found. 

Peaches  are  grown  principally  in  Bradley,  Hamilton,  Rhea  and  Gib- 
son counties  and  are  only  successful  on  the  more  elevated  lands  with  good 
air  drainage.  There  are  however,  large  sections  in  West,  Middle  aiui 
East  Tennessee  that  are  fully  as  well  situated  as  far  as  climatic  conditions 
are  concerned  as  the  counties  mentioned.  The  peach  crop  is  more  oi* 
less  uncertain  throughout  the  state  because  a  mild  period  in  wiiitei-  or 
early  spring  is  apt  to  start  the  buds  too  soon  and  a  freeze  a  little  later 
kills  them.  Damage  of  this  kind,  however,  could  usually  be  pi-evcnlcd.  or 
at  least  largely  reduced  by  taking  proper  steps  to  jirotcct  from  llic  late 
frosts.  Occasionally  there  is  a  freeze  so  seveiM^  as  to  kill  the  buds  bi'fore 
they  have  started  but  this  is  rather  unusual. 
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The  principal  cantaloupe  counties  are  Lawrence,  Lewis,  Hickman, 
Coffee  and  Franklin.  In  these  counties  the  rainfall  is  somewhat  above 
the  average  for  the  state  while  the  mean  temperature  is  just  about  the 
average  and  the  growing  season  is  short.  There  are  large  areas  around 
the  Cumberland  Plateau  and  on  the  Highland  Rim  where  these  conditions 
can  be  duplicated. 

Early  cabbages  can  probably  be  grown  most  profitably  in  Gibson 
county  and  vicinity  as  the  season  is  slightly  earlier  there.  On  the  other 
hand,  as  the  cabbage  is  a  cold  weather  vegetable,  late  cabbages  will  prob- 
ably do  best  in  Johnson  county  in  the  extreme  northeast  as  the  mean 
temperature  is  lower  there  than  in  any  other  part  of  the  state. 

Strawberries  now  grown  principally  in  Gibson,  Crockett,  Hamilton 
and  Rhea  counties  could  also  be  grown  in  nearly  every  county. 

The  list  might  be  extended  almost  indefinitely  but  perhaps  enough 
examples  have  been  given  to  illustrate  the  way  in  which  the  study  of 
climatic  conditions  may  be  of  aid  to  the  farmer  in  deciding  what  crops 
are  suited  to  his  conditions. — J.  F.  Voorhees,   '09. 


POTATOES. 

(From  the  "Illinois  Agriculturist.") 

The  conditions  of  storage  under  which  the  potatoes  are  kept  have 
much  to  do  with  the  vigor  of  the  plants  derived  from  them.  Seed  potatoes 
should  never  be  stored  in  large  masses,  but  rather  in  moderate  sized, 
slatted  bins,  or  better  still  in  crates,  they  should  be  placed  where  there 
is  a  gentle  circulation  of  air  and  kept  at  a  temperature  as  low  as  possible 
without  danger  of  chilling. 

It  is  a  popular  belief  that  has  been  confirmed  by  experiments  and  by 
experience,  that  seed  potatoes  that  have  been  cured  in  the  fall  before  stor- 
ing, give  uniformly  better  results  than  those  dug  and  stored  at  once.  This 
curing  process  is  simple. 

Take  the  selected  seed  and  place  it  in  shallow  crates  or  even  spread 
it  out  shallow  on  a  floor  where  strong  light  and  plenty  of  air  strike  the 
tubers,  yet  not  the  direct  sunlight.  This  dries  the  tubers  thoroughly, 
and  at  the  same  time  develops  chlorophyll,  or  green  coloring  matter,  in 
the  outer  skin.  Seed  cured  in  this  way  produces  strong,  short,  dark 
green  sprouts,  not  easily  broken  off,  unless  allowed  to  grow  too  long  be- 
fore planting,  comes  up  more  quickly,  and  seems  to  produce  a  more  vig- 
orous vine. 

The  planting  of  the  carefully  selected  and  stored  seed  should  next 
receive  our  attention,  and  the  first  cpiestion  most  often  asked  is,  "Shall 
we  plant  whole  or  cut  potatoes?"  We  will  not  attempt  to  answer  this  ques- 
tion from  our  own  experience,  but  rather  quote  from  the  work  of  the  New 
York  Station.    "Experiments  indicate  that  it  is  more  important  to  cut  the 
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potatoes  into  compact  pieces  of  nearly  uniform  size  than  to  have  any  defi- 
nite number  of  eyes  to  a  piece.  We  wish  to  emphasize  the  need  of  paying  less 
attention  to  number  of  eyes  on  the  seed  piece,  except  to  make  sure  that 
there  is  at  least  one  on  every  piece,  and  cut  out  potatoes  into  good  sized 
chunks,  each  bearing  a  large  amount  of  the  body  of  the  potato. 

"The  amount  of  substance,  or  body,  of  potato  provided  with  the  bud 
determines  to  a  considerable  extent  whether  the  plant  produced  is  vigor- 
ous or  weak.  If  we  plant  a  thick  peeling  we  will  secure  a  potato  vine, 
but  we  can  conceive  of  no  condition  where  a  vine  produced  under  these 
circumstances  could  be  strong  and  vigorous,  since  there  has  been  no  food 
supply  of  any  consequence  for  it  to  draw  on. 

"The  total  yield  increases  with  every  increase  in  size  of  seed  pieces 
from  the  single  eye  to  the  whole  potato,  except  where  the  whole  potato 
is  large.  The  net  yield  of  marketable  potatoes  increases  with  every  in- 
crease in  size  of  seed  piece  from  one  eye  to  the  half  potato,  and  the  half 
potato  yields  the  largest  net  salable  crop." 

Basing  conclusions  upon  the  above  facts  and  upon  general  practice 
and  experience,  it  is  best,  all  things  considered,  to  use  good  sized  potatoes 
for  planting,  and  cut  them  into  three  or  four  ounce  pieces.  Whether  we 
plant  by  hand  or  by  machinery  depends  largely  upon  the  area  we  intend 
to  grow  and  the  facilities  at  hand.  The  main  requisite  in  planting,  whether 
by  hand  or  machine,  is  to  place  the  seed  pieces  well  down  in  a  thoroughly 
mellowed  seed  bed.  Four  to  six  inches  below  the  surface  after  the  field 
has  been  thoroughly  harrowed  and  leveled  is  a  sufficient  depth. 

Following  planting  comes  cultivation.  As  soon  as  possible  after 
planting,  harrowing  may  begin  and  this  cultivation  may  be  kept  up  un- 
til the  young  plants  begin  to  appear.  As  soon  as  the  rows  can  be  followed 
the  cultivator  should  be  started,  and  this  cultivator  may  be  any  implement 
that  runs  shallow.  Shallow  level  cultivation  persistently  followed  until 
the  vines  become  so  large  as  to  be  injured  by  the  horses  and  cultivator 
wheels,  mellowing  the  soil  and  conserving  moisture,  will  more  than  re- 
pay for  the  labor  expended.  The  old  practice  of  ridging  or  hilling  pota- 
toes has  nothing  to  recommend  it  and  very  much  against  it.  The  New 
York  station  from  1896  to  1902  conducted  experiments  comparing  these 
two  methods  of  culture  and  found  that  in  no  instance  was  there  any  in- 
crease in  yield  where  ridging  was  practiced,  but  instead  the  level  cultiva- 
tion yielded  from  one  to  96  bushels  more  per  acre  in  every  trial. 

Summing  up  now  all  our  observations  and  experience,  we  find  that 
while  the  potato  crop  of  Illinois  receives  little  direct  attention,  it  is  one 
of  our  principal  farm  products;  that  the  yield  per  acre  is  decidedly  Iowcm' 
than  that  in  some  sections  where  more  attention  is  given  to  potato  pi-o- 
duction;  that  it  is  possible  by  seed  selection,  taking  into  consideration  the 
vigor  and  productiveness  of  the  plant,  to  easily  increase  our  yields  jxt 
acre  and  the  quality  of  the  potatoes  produced  as  well;  that  storage  ol'  seed 
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and  curing  of  tubers  exerts  a  considerable  influence  on  the  vigor  of  the 
plants  produced ;  that  yield  per  acre  is  augmented  by  planting  uniform- 
ly large  seed  pieces,  and  finally,  that  all  these  enumerated  things,  together 
with  good  care  and  cultivation,  will  not  only  produce  more  and  better 
potatoes  per  acre,  but  will  be  the  means  of  placing  Illinois  on  a  level 
of  production,  if  not  ahead,  of  the  already  recognized  potato  producing 
states. 

AVe  have  accomplished  much  in  the  way  of  improvement  both  in  yield 
and  quality  with  our  great  cereal,  corn;  we  are  already  beginning  the 
same  work  with  oats  and  clover.  There  is  no  reason  why  we  cannot,  in 
the  same  way,  and  with  the  same  thoroughness  improve  another  of  our 

great  food  staples— potatoes.— 0.  D.  Center,  University  of  Illinois. 
\ 

AGRICULTURAL  EDUCATION. 

An   Address  at  thiv  Tennessee   Public   School   Officers   Association 
Nashville,  Jan.   13,  1909. 

Motive. 

'  The  primary  object  of  public  education  is  citizenship.  As  schoohnen  we 
have  taken  upon  ourselves  the  obligation  of  preparing  a  citizenship  that  shall  safe- 
guard our  liberties  and  conserve  our  birthright  of  natural  wealth. 

In  view  of  recent  disclosures,  suspicions,  and  charges  of  lack  of  business  and 
political  conscience,  and  considering  the  wanton  spoliation  of  soil,  mines,  and  forests, 
we  cannot  yet  boast  of  the  success  of  the  "American  Experiment"  nor  relax  our 
vigilance  ni  education  for  saner  industrial  development  and  a  more  enlightened 
public  conscience.  We  cannot  hope  to  completely  purify  the  stream  for  rascality 
and  ignorance  are  a  part  of  our  national  inheritance  and  are  destined  to  be  for 
ages  to  come.  But  we  can. see  to  it  that  the  source  is  kept  sweet  and  wholesome. 
And  the  purpose  ot  the  New  Education,  of  which  agrciultural  education  is  only 
a  phase,  is  to  get  closer  to  the  source  of  strength  of  American  citizenship  than  we 
have  sometimes  done  in  making  scholarship  rather  than  citizenship  the  primary 
object.  For  while  scholarship  is  an  important  factor  in  citizenship  it  is  not  the 
only  one. 

There  are  places  in  our  land  where  commercialism  is  a  dominant  influence 
in  the  development  of  citizenship,  and  the  resulting  sharp  practices  in  business  and 
politics  are  openly  or  secretly  admired  and  emulated  by  youth.  There  are  places 
where  vast  wealth,  often  ill-gotten,  so  dominates  society  that  modest  virtues  are 
forgotten  and  true  merit  has  undue  obstacles  to  overcome  before  it  can  gain  recog- 
nition. 

I  can  show  you  places  in  our  land  where  the  antagonism  of  capital  and  labor 
has  divided'  society  into  two  hostile  camps,  and  strikes,  boycotts,  lockouts,  and 
black  lists  -have  created  an  atmosphere  of  hatred  in  which  healthy  young  citizenship 
cannot  develop. 

I  can  show  you  areas  in  which  a  one  crop  system  of  agriculture  prevails  to 
such  extent  as  to  prohibit  the  development  of  attractive  rural  homes,  and  to 
rob  rural  life  of  its  variety  of  social  interests.  And  while  certain  areas,  by  the 
beneficience  of  nature,  are  so  fertile  as  to  cause  ignorance  of  the  necessity  of  conserving 
fertility,  other  regions  have  long  since  been  despoiled  of  the  little  original  fertility 
once  possessed. 

Many  places  could  be   found   in  our  land   where  our   sturdy  native  American 
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stock  is  in  danger  of  gradual  weakening  by  admixture  with  other  and  less  desirable 
races. 

We  could  any  of  us  put  a  finger  on  the-exact  spot  on  the  map  where  religious 
heterodoxy  is  so  prevalent  and  thrifty  as  to  invite  the  propagation  of  every  creed 
that  man  shall  conceive  in  his  heart  to  create,  the  evil  consequences  of  which  are 
not  the   less  alarming  because   delayed. 

Contrasting  Tennessee  with  these  places  we  can  say  that  such  faults  as 
she  may  have  are  on  the  other  side.  For  probably  in  no  other  state  is  commercialism 
less  felt,  wealth  less  arrogant,  or  the  brotherhood  of  man  more  sympathetic.  In 
no  other  state  are  agricultural  sins  more  promptly,  or  inevitably  punished  by 
privation  and  nowhere  else  are  farm  surroundings  and  interests  by  nature  more 
suited  to  the  maintenance  of  the  ideal  farm  home.  Perhaps  no  other  region  cherishes 
more  its  racial  intergrity  and  certainly  in  no  other  is  the  faith  of  our  fathers  more 
rigidly  and  reverently  regarded.  May  not  Tennessee  take  a  just  pride  in  choosing, 
while  other  states  excel  in  this  or  that,  that  her  part  shall  be  the  preserving  and 
perfecting  of  American  citizenship? 

Aspects  of  the  Subject. 

The  topic  "Agricultural  Education,"  is  broad  enough  to  admit  of  volumes 
being  said.  The  purposes  of  agricultural  education  may  be  considered  from  either 
of  three  aspects — as  affecting  citizenship,  as  affecting  the  industry'  of  agriculture, 
and  its  pedagogical  purposes. 

In  the  theory  of  the  law  no  system  of  public  education  is  defensible  that  does 
not  have  for  its  prime  purpose  citizenship.  The  prime  purpose  of  agricultural 
education   is   citizenship. 

The  most  valuable  thing  that  Tennessee  possesses  is  her  citizenship  and  the 
prime  object  of  the  public  schools  should  be  to  cherish  that  citizenship.  If  it  is 
not  the  prime  object  of  the  schools  then  what  is  their  prime  object?  If  it  is  not 
the  purpose  of  the  schools  then  whose  purpose  is  it?  And  since  the  fountain  head 
of  citizenship  is  the  rural  population,  the  duty  of  instructing  the  rural  youth  how 
to  make  the  most  of  their  rural  environment  is  a  big  pedagogical  question  which 
it  is  the  task  of  school  men  to  work  out.  Thus  the  pedagogical  aspect  is  inevitably 
involved   in  any  consideration   of  the   subject. 

But  since  bad  management  and  a  lack  of  conservation  of  natural  fertility — 
never  very  great  in  some  portions — has  made  much  of  Tennessee's  agricultural 
effort  unprofitable  and  unattractive,  the  average  farm  is  not  inviting  to  ambitious 
youth  as  a  sphere  for  life  work.  To  preserve  the  rural  population  as  a  source  of 
strength  to  the  state  and  nation,  for  all  professions  and  all  time,  requires  that 
country  life  be  made  both  attractive  and  profitable.  Thus  the  industrial  aspect  is 
inevitably  involved  in  any  consideration  of  the  subject  and  dictates  the  content  of 
the  course  of  study  for  the  rural  school.  Not  the  small  economies  bitt  the  big 
ones;  food,  fertility,  profitable  plant  and  animal  forms,  general  character  of  diseases 
and.  pests,  conservation  of  effort,  these  must  have  a  place  in  every  school  course 
intended   to   achieve   the   obect   of   agricultural   education. 

Were  these  remarks  addressed  to  a  body  of  farmers  the  industrial  phase  of 
the  subject  would  be  an  appropriate  object  of  discussion.  Were  you  a  body  of 
teachers  merely,  the  pedagogical  phase  would  be  the  appropriate  one.  As  a  body 
of  thoughtful  citizens  the  relation  of  agricultural  education  to  citizenship  is  an 
appropriate  theme.  But  since  the  pedagogical  phase  is  the  one  least  appreciated 
or  understood  that  will  be  the  special  theme  of  this  address. 

The  Pedagogical  Phase. 

After   the    successive    eras    of    educational    fads    wliich    the    schools    liave    been 
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thrcugh  in  recent  years,  it  is  not  strange  to  find  many  excellent  schoolmen  inclined 
to  a  commendable  conservatism  regarding  the  new  industrial  education.  And  their 
challenging  attitude  toward  a  reform  which  in  the  hands  of  short-sighted  enthusiasts 
might  disarrange  the  whole  educational  system,  to  whose  principles  experienced 
sciroohnen  are  devoted,  is  not  only  excusable  but  laudable.  The  principles  of  ped- 
agogy evolved  from  years  of  study  and  experience  are  not  to  be  set  at  naught  for 
a  pedagogical  creed  whose  c  im  for  respect  is  not  what  it  has  done,  but  what 

it   premises   to   do.      For   it  .gi    "cant   that   industrial   education   as   a   reform   did 

not  have  its  origin,  nor  c  ;  it  have  its  largest  support  with  schoolmen,  but  with 
the  industrial  mas:;es,  appearing  somewhat  as  an  epidemic  at  widely  separated 
localities.  Where  the  need  seemed  greatest  this  remedy  was  sought.  And  it  is 
also  to  be  noted  that  attempts  at  industrial  education  have  repeatedly  failed,  and 
none  now  in  operation  is  old  enough  to  be  past  the  doubtful  stage.  But  the  most 
signiiicant  thing  to  schoolmen  is  that  after  repeated  failures  industrial,  or  practical, 
education  comes  up  stronger  than  ever.  These  facts  make  it  the  more  imperative 
that  the  independent  and  sometimes  antagonistic  viws  as  to  the  so-called  practical 
education  be  compromised  on  a  proper  pedagogical  basis.  And  the  opposition  of 
schoolmen  would  doubtless  be  largely  dispelled  if  there  were  better  agreement  as 
to  the  proper  application  of  the  term  "practical." 

As  understood  by  the  masses,  whose  vision  is  naturally  not  so  broad  as  school- 
men's, it  is  narrowed  to  immediate  and  material  good.  The  use  of  the  term  in  this 
shortsighted  sense  quite  naturally  condemns  such  education  as  insufficient  to  seekers 
after  "the  good,  the  true  and  the  beautiful,"  though  it  may  suit  a  constituency  who 
see  in  the  idea  a  panacea  for  social  ills.  Could  "practical"  be  understood  to  mean 
simply  something  that  may  be  applied  and  practiced  to  the  advantage  of  the  indi- 
vidiual  and  the  race,  immediately  and  continuously  for  all  time,  and  that  the  coupling 
of  such  term  to  the  word  ''education"  does  not  destroy  the  meaning  of  the  latter, 
mucli  opposition  to  a  good  cause  would  acquiesce  without  the  compulsion  that  seems 
inevitable.  And  the  cause  certainly  needs  the  support  of  all  schoolmen  to  give  it 
this  trend  and  preserve  from  destruction  the  ancient  landmarks  of  correct  pedagogy. 
The  practical  utility  of  art,  literature,  and  abstract  learning,  are  matters  not  to 
be  overlooked  in  the  recasting  of  our  educational  system.  What  man  does  not 
understand  he  seeks  to  destroy,  whether  it  be  an  art,  a  creature,  or  a  Savior.  The 
revision  of  education  should  be  in  the  hands  of  its  friends. 

Cultural  Value. 

Since  agriculture  is  and  must  remain  the  most  important  vocation  for  our 
people,  and  since  its  interests  touch  directly  so  large  a  majority,  the  educator  may 
well    ask   what   there    is    of   cultural   value    for    educational   purposes   in   its   study. 

We  are  a  civilized  people — we  think  we  are.  We  are  advancing  in  civilization 
— we  claim  to  be.  And  if  we  go  back  to  the  time  when  the  race  first  became  entitled 
to  be  called  civilized  we  find  it  coincident  (according  to  Blackstone),  with  the 
period  when  it  left  oiif  being  nomadic  and  became  agricultural.  John  Fiske  dates 
civilization  from  the  invention  of  writing  and  reading,  but  doubtless  these  arts 
were  evolved  from  the  necessity  for  records  and  contracts  of  the  society  which 
agriculture  crystallized  and  are  to  be  looked  upon  as  results  as  well  as  causes  of 
civilization.  A  race  destined  to  wander  from  place  to  place  cannot  have  homes. 
It  acknowledges  an  allegiance  to  government  no  deeper  rooted  than  its  own  attach- 
ment to  the  soil,  and  it  needs  no  better  form  than  the  patriarchal.  It  cannot  become 
civilized.  But  when  man  at  the  price  of  much  labor  and  pains  builds  a  permanent 
home  and  plants  a  crop  and  grows  it  well  toward  the  harvest,  then  when  the  enemy 
from  whom  he  has  been  wont  to  flee  to  the  mountains  invades  the   land,  he  feels 
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the  need  of  a  strong  government,  an  army,  a  leader;  and  foreseeing  such  need  he 
is  willing  to  pay  taxes  for  protection  against  that  evil  day. 

Since  that  early  day  the  race  has  been  chiefly  concerned  in  supplying  its 
material  needs  through  agricukure,  and  has  become  more  and  more  civilized.  It 
is  a  well-recognized  fact  today  that  the  ownership  of  real  estate  and  the  payment 
of  taxes  make  for  good  citizenship.  Among  other  factors  of  racial  progress  con- 
tributed by  this  vocation  might  be  enumerated  the?  -  cess  in  diversified  agricul- 
ture is  never  won  at  the  expense  of  a  rival— the  "u,  may  be  keen  but  it  is  not 
against  a  competitor;  the  constancy  of  nature's  laws  to  v..  i  the  farmer  is  peculiarly 
related,  is  a  wholesome  discipline  for  the  race— "the  rail,  .falleth  alike  on  the  just 
and  the  unjust;"  thrift  is  necessary  to  prosperity— no  wires,  no  pulls,  no  influence, 
can  increase  the  yield  of  wheat;  economy  only  can  provide  against  winter  and 
drought;  intelligence  is  rewarded  by  the  largest  harvests;  physical  and  mental 
stamina  spring  eternally  from  the  soil  to  blossom  out  perhaps  in  distant  walks  of 
life  and  later  generations.  Further  enumeration  of  these  trite  facts  is  unnecessary. 
They  are  given  here  seriously,  though  the  line  between  fact  and  sentiment  is  hard 
to  draw  and  easily  lost.  History  verifies  the  facts  and  as  for  the  sentiment  the 
books  are  full  of  it. 

When  the  educator  discovers  a  branch  for  his  course  of  study  that  inculcates 
honesty,  thrift,  patience,  foresight,  and  intelligence,  he  announces  his  discovery  to 
his  brethren  with  much  ink  and  speech.  Here  is  a  branch  in  Time's  curricilum 
that  has  civilized  a  race  and  given  to  it  a  self-consciousness  whereby  it  is  able  to 
understand  and  classify  all  things  below  it,  and  yearn  for  all  things  above.  What 
wonder  that  a  long  delayed  reform  is  revolutionizing  educational  thought  from  top 
to  bottom,  and  that  industrial  education  promises  even  more  in  the  long  run  for 
education  than  it  does  for  the  industries. 

Sane  Ideals. 

Industrial  education  rightly  understood  has  no  quarrel  with  the  established 
subjects  of  the  school  curriculum  but  recognizes  them  as  essential  in  every  com- 
plete course  of  study.  And  after  all  it  does  not  differ  much  in  its  ultimate  aim 
from  the  purpose  of  the  established  educational  system.  It  is  not  so  much  a  peda- 
gogical system  as  a  point  of  view.  The  goal  is  the  same  but  the  route  is  new. 
It  proposes  to  reach  that  goal  by  providmg  first  of  all  a  full  stomach,  a  vigorous 
skillful  bod}",  and  a  healthy  mind,  to  achieve  which  blessings  the  school  must 
expand  and  overflow  its  present  narrow  limitations  and  influence  the  daily  life 
and  industries  of  the  community,  because  it  is  in  the  home  that  the  stomach  is 
filled  and  health  of  mind  and  body  secured.  And  the  peculiar  industry  which 
provides  each  home  its  means  of  support  is  not  only  the  best  avenue  by  which  the 
teacher  may  approach  the  home,  but  the  improvement  of  that  industry  is  also  the 
best    means    of    increasing   nourishment,    health    and    happiness. 

These  prerequisites  provided,  the  spur  of  ambition  may  be  applied  l\v  tlie 
teacher,  always  remembering  that  one  cannot  by  taking  thought  add  a  cubit  to  his 
stature.  Consider  the  lily  of  the  field  how  it  grows.  Its  tendencies  to  development 
are  inherent,  and  the  only  thing  the  husbandman  can  possibly  do  is  to  control  its 
environment.  So  the  healthy  young  mind  needs  only  suggestions,  and  ho  will  find 
his  proper  sphere,  humble  or  high,  and  fill  it  efficiently  without  the  strivings  and 
misfits,  or  the  neglected  talent  for  humble  work,  all  because  of  the  teacher's  false 
conception  of  what  an  honorable  career  is.  If  the  youtli  who  cried  "Excelsior" 
had  stopped  at  the  village  for  supper  he  might  with  a  fuller  stomach  and  a  more 
vigorous  body  have  scaled  the  height  without  extinction;  or  if  ;i  dead  hero  we 
must   have   for  example,   lie   could   Iiave    frozen   up   al   ;i    liii^luT  allitudc.      The    forlorn 
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hope  in  war  may  be  an  admirable  and  valuable  example  of  heroism  but  as  a  steady 
diet  it  is  a  loser.  Desperation  is  the  mental  attitude  of  the  gambler  and  criminal- 
Does  not  the  present  educational  system,  as  sometimes  administered,  attempt  to 
push  the  youth  to   his  goal  by   substituting  stimulants   for   food? 

The  example  of  self-sacrifice  and  determination  in  overcoming  obstacles  to 
achieve  a  noble  end  will  always  be  an  admirable  lesson  for  the  young.  Shall  we 
therefore  ameliorate  life  by  removing  the  obstacles.  The  present  educational  sys- 
tem "saith  not;"  the  New  Education  says,  "Remove  all  you  can.  There  will  always 
be  enough  left  with  which  to  test  character  and  grade  society.  Raise  the  general 
level  and  mcrease  the  difference  between  man  and  brute."  Success,  like  wealth,  is 
only  comparative  after  all.  The  King  of  the  Cannibal  Islands  would  do  well  to 
trade  homes  with  the  average  laborer  of  our  land.  The  present  educational  system 
as  sometimes  administered  offers  the  same  goal  to  all — a  beautiful  isle  to  be  reached 
only  by  swimming  a  wide  expanse  of  sea  with  no  resting  place  for  the  exhausted 
swimmers.  Fortunate  indeed  is  he  who  can  attain  this  Isle  of  the  Blessed,  and 
many  are  they  who  fail  in  the  struggle.  By  the  route  provided  by  the  New  Educa- 
tion the  youth  is  at  all  times  permitted  to  choose  between  the  distant  goal  and 
others  of  easier  attainment,  and  in  theory  there  is  one  suited  to  every  grade  of 
ability,  in  which  each  individual  may  attain  his  fullest  development  of  usefulness 
to  society  without  diminishing  the  number  who  attain  the  highest  goal.  The  New 
Education  does  not  demand  that  the  intellect  blossom  out  immediately  or  in  a  single 
generation  as  the  gardener  ripens  his  melons  for  an  early  market  t)y  twisting  the 
vine. 

Industrial  Motive  Dominant. 

The  student  of  pedagogy  knows  that  the  idea  of  practical  education,  is  not 
new  in  theory,  as  every  considerable  writer  on  pedagogy  for  the  past  century  has 
recognized  the  value  of  combined  and  correlated  training  of  mind  and  hand  which 
has  been  offered  by  industrial  pursuits  since  the  dawn  of  civilization.  Even  Squeers 
understood  enough  pedagogy  to  combine  botany  (b-o-t-t-i-n-n-e-y)  with  weeding 
the  onions.  But  the  pedagogical  value  is  apparently  little  suspected  by  some  of 
the  strongest  advocates  of  the  reform  and  has  had  little  to  do  as  yet  with  the.  present 
overwhelming  tide  toward  industrial  education.  To  them  it  means  an  amelioration 
of  their  immediate  material  conditions  by  increasing  the  industrial  efficiency  of 
3'outh,  and  the  educational  reform  might  still  be  in  "innocuous  desuetude"  had  not 
the  far-sighted  Senator  Morrill  of  Vermont  set  the  thing  going  in  1862  by  providing 
in  his  bill  the  sinews  of  war  through   National  appropriation. 

The  Philosophy  of  It. 

But  after  all  the  psj^chologist  will  as  usual  have  to  be  accorded  the  final  word 
on  this  subject  before  we  can  rest  easy  about  it.  And  we  shall  expect  him  to  say 
something  like  this : 

"In  infancy  the  child  is  but  a  savage  mentally  and  every  child  must  start 
from  the  same  beginning  that  his  earliest  ancestors  started  from.  Thence  his  de- 
velopment to  maturity  carries  him  through  all  racial  stages  that  his  ancestry  passed 
through.  As  the  race  progresses  higher  and  higher,  and  is  removed  farther  and 
farther,  historically,  from  its  beginning,  it  is  necessary  to  lengthen  childhood  and 
to  crowd  it  more  and  more  with  racial  experiences.  And  since  each  child  must  pass 
through  all  these  stages  of  tree-dweller,  cave-dweller,  savage,  barbarian,  nomad, 
hunter,  shepherd,  and  farmer,  psychologists  recognize  that  he  should  have  all  the 
help  available  in  filling  to  the  fullest  extent  each  of  these  successive  stages,  if  he 
is  to  arrive  at  maturity  an  educated  being  and  be  projected  into  his  future  with 
the  largest  possibilities   for   racial  good.     Hence,  provide  him  by  literature,   art,   and 
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environment,  with  trees,  caves,  tents,  basketry  and  v^reaving,  bow  and  arrows,  sling, 
and  spears,  as  well  as  with  Hiawatha  stories,  Old  Testament  biographies  and  Greek 
heroes  in  those  early  years  corresponding  to  the  age,  antedating  history,  when  the 
human  mind  was  groping  its  way  toward  the  light.  These  experiences  the  home 
and  kindergarten  should  supply." 

"The  nomadic  stage  safely  passed,  the  child  is  ready  for  agriculture  and 
reading  and  we  put  him  into  school  where  the  school  garden,  which  every  writer 
on  pedagogy  of  any  note  has  advocated  and  which  as  yet  so  few  of  our  schools 
provide,  makes  a  citizen  of  the  nomad."  Here  are  some  of  the  lessons  which  the 
school  garden  may  teach  him :  He  who  plants  a  garden  by  that  act  promises  the 
world  that  it  shall  be  kept  in  a  husbandman-like  manner,  for  a  garden  full  of  weeds 
is  like  a  man  of  words  and  not  of  deeds.  Plants  are  dependent  upon  man  for  their 
care,  rewarding  with  a  harvest  him  that  is  kind,  but  withholding  the  reward  from 
the  negligent  farmer.  Weeds  are  like  bad  habits,  which  once  rooted  are  harder  to 
eradicate,  the  longer  they  are  allowed  to  grow — starving  and  choking  out  our  better 
selves.  The  teacher  whose  austere  and  business-like  school-room  methods,  rules, 
and  restrictions  are  apt  to  induce  instinctively  an  attitude  of  opposition  in  the  erst- 
while nomad,  is  found  in  the  school  garden,  on  better  acquaintance,  to  be  compan- 
ionable, helpful,  and  sympathetic — rejoicing  with  the  harvest  and  lamenting  with 
the  mishaps ;  condemning  laziness,  vandalism,  and  selfishness,  and  praising  thrift, 
helpfulness,  and  regard  for  the  rights  of  property,  with  the  justice  of  Solomon  and 
the  approval  of  all,  and  the  youthful  citizen  learns  for  the  first  time  the  necessity 
on  which  government  is  founded. 

The  school  garden  may  also  yield  one  of  the  greatest  pleasures  which  the 
home  of  wealth  often  denies — the  appreciation  of  a  good  dinner  after  manual  labor. 
The  school  garden  offers  the  opportunity  to  the  child  of  acuqiring  scientific  knowl- 
edge first  hand  by  the  only  method  by  which  the  world's  stock  of  knowledge  has 
been  accumulated — observation.  And  finally,  it  offers  a  means  of  expression  for 
one's  talent  for  order  and  economy  of  arrangement  and  aesthetic  tastes.  All  the 
foregoing  purposes  of  the  school  garden  are  independent  of  its  strictly  agricultural 
purposes  and  possibilities. 

-  Human  beings  have  two  modes  of  expression,  by  words  and  by  deeds.  Any 
Jury  in  the  land  will  consider  man's  deeds  better  evidence  than  his  verbal  testimony 
of  his  intentions  where  the  two  are  at  variance,  and  we  have  the  proverb  "Actions 
speak  louder  than  words."  Does  not  our  educational  system  sometimes  put  too 
rnuch  stress  on  rhetoric  while  the  world  has  learned  to  appreciate  more  highly 
him  that  "keeps  still  and  saws  wood."  Are  not  our  schools  for  this  reason  some- 
times responsible  for  our  Sentimental  Tommies,  whose  highest  ambitions  develop 
no  further  than  their  formulation  into  unexpressed  rhetoric  ? 

Hig^h  School  Agriculture  Faces  the  Future. 

These  fundamentals  which  the  agriculture  of  the  past  has  taught  the  race  the 
elementary  schools  of  today  should  utilize  in  developing  character  of  youth  so  far 
as  the  school  can  utilize  them.  And  no  pupil  of  the  elementary  school  should  be 
permitted  to  return  to  the  farm  for  his  life's  work  without  a  knowledge  proportional 
to  his  capacity  of  the  great  agricultural  leaks  through  which  the  farmer's  profits 
are  lost.  Beyond  that  point  we  turn  and  face  the  scientific  agriculture  of  the  future, 
in  which  the  high  school  shall  train  the  son  to  outstrip  the  father  in  skill  and 
knowledge.  Here  in  the  high  school  the  motive  changes  and  the  cultural  value  of 
all  industrial  courses  lies  in  their  utilization  of  materials,  minerals,  soils,  plants, 
animals  and  foods  for  the  teaching,  by  the  laboratory  method,  of  science  heretofore 
taught  theoretically   from  books   or   at   best   from   prepared   laboratory   specimens. 

Granted  that  the  sciences — physics,  chemistry,  geology,  physical  geography, 
botany,  zoology,  and  physiology,  are  of  value  in  our  high  schools  and  colleges;  and 
admitting  that  they  must  be  retained  as  "cultural"  subjects,  advocates  of  indii-^trial 
education  would  for  illustrating  them  utilize  the  familiar  materials  of  home.  farm, 
andshop,  serving  thereby  the  needs  not  only  of  those  who  expect  to  follow  pro- 
fessional or  non-industrial  careers,  but  also  the  great  majority,  who  are  destined 
to  deal   with   such   materials   in  their   daily  work   for  a   lifetime. 

Necessity  of  Compromise. 

Should  the  pupil  who  studies  a  science  for  its  cultural  value  and  the  .me  who 
studies  it  for  its  utilitarian  value  be  put  into  the  same  class?  Here  is  where  the 
compromise  must  come  if  we  are  to  avoid  all  the  evils  a  dual  educational  system, 
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for  there  can  be  no  doubt  that  industrial  education  has  come  to  stay.  When  we 
consider  that  every  important  order  of  plants  and  animals  has  representatives  of 
great  economic  importance,  and  that  the  principles  of  chemistry  and  physics  have 
economic  applications  in  the  arts,  we  realize  that  the  study  of  science  for  cultural 
purposes  may  as  well  be  illustrated  mainly  by  materials  that  the  industrial  student 
must  rise;  and  when  we  realize,  on  the  other  hand,  that  no  fact  or  principle  of 
science,  and  no  organism,  plant  or  animal,  however  abstract  or  insignificant  today 
but  may,  b}'  some  invention  or  change  of  environment  or  adaptation,  become  of  the 
greatest  economic  importance  tomorrow,  we  see  that  a  common  ground  of  agreement 
is  quite  feasible. 

And  when  we  reflect  that  the  industrial  student  needs  a  broader  vision  than 
could  be  obtained  by  providing  for  his  immediate  needs,  while  the  student  who  seeks 
culture  can  not  get  it  by  leaving  out  the  necessity  for  applying  in  some  way,  every 
bit  of  knowledge  he  acquires— in  other  words,  that  nature  will  not  be  cheated — we 
will  admit  not  only  the  possibility  but  the  necessity  of  having  both  classes  of  stu- 
dents working  together  in  the  high  school  to  correct  each  other's  tendencies  to  un- 
synimetrical  development.  The  high  school  is  given  special  consideration  here  be- 
cause, while  the  rural  elementary  school  is  the  goal  which  we  seek,  the  high  school 
is  destined  to  become  the  rural  teacher's  training  school  and  is  the  only  practicable 
route  by  which  the  rural  schools  as  a  body  ma}'  be  reached. 

Furthermore  it  is  only  in  the  regular  established  high  schools,  alongside 
regular  classes  in  mathematics,  language,  etc.,  that  agricultural  subjects  can  be 
standardized  and  given  a  definite  pedagogical  value.  Where  the  industrial  purpose 
predominates  over  the  pedagogical,  agricultural  courses  in  the  high  schools  are  still 
outside  the  course  of  study  as  conceived  by  the  schoolman,  and  formulated  in  terms 
which  he  cannot  appreciate.  It  behooves  the  schoolmen  to  take  a  more  active  hand 
in  this  i-eform  and  make  agriculture  measure  up  to  the  present  pedagogical  standards 
or  forever  after  hold  their  peace,  as  the  industrial  motive  is  the  aggressive  one  and  is 
at  present  commanding  the   funds.  Josiah   Main. 

PERSONALS. 

Mr.  Joe  C.  Clark  left  the  University  at  the  close  of  the  term  just 
ended. 

Mr.  W.  E.  Grainger  has  accepted  a  position  as  chemist  with  the  San- 
ford  Day  Iron  Works  and  succeeding  him  comes  Mr.  W.  K.  Hunter. 

Mr.  Sicott  is  taking  a  course  in  Dairying  at  the  University  Farm,  pre- 
liminary to  taking  charge  of  that  department  at  the  A¥est  Tennessee 
Experiment  Station. 

Mr.  A.  T.  Anders,  '07,  who  has  been  at  the  Experiment  Station  for 
several  months  working  out  cotton  estimations  in  connection  with  some 
cotton  experiments  which  are  being  carried  on  by  the  Government  under 
the  supervision  of  Professor  Bain,  has  but  recently  gone  to  the  new  Exper- 
iment Station  at  Jackson,  Tenn.,  there  to  take  charge  of  and  continue 
these  expei'iments. 


A  DEPARTMENT  OF  COUNTRY  LIFE. 

The  commission  (on  rural  Life)  points  out,  and  the  President  con- 
curs in  the  conclusion,  "that  the  most  important  help  that  the  Govern- 
ment, whether  National  or  State,  can  give  is  to  show  the  people  how  to 
go  about  these  tasks  or  organization,  education  and  communication  with 
the  best  and  quickest  results.  .This  can  be  done  by  the  collection  and 
spread  of  information."  The  President  urges  that  "it  is  of  the  first  im- 
portance that  the  United  States  Department  of  Agriculture,  through 
v/hich  as  prime  agent  the  ideas  of  the  commission  stands  for  must  reach 
the  people,  should  become  without  delay  in  fact  a  Department  of  Country 
Life,  fitted  to  deal  not  only  with  crops,  but  also  with  all  the  larger 
aspects  of  life  in  the  open  country. '  '—Exp.  Sta.  Record,  March,  1909. 
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EDITORIAL. 

The  Country  Life  Commission. 

There  has  recently  come  to  our  hands  a  detailed  report  of  the  Coimtry 
Life  Commission  appointed  by  President  Roosevelt  several  months  ago  for  the 
purpose  of  investigating  conditions  of  country  life  in  general,  with  the  view 
of  pointing  out  opportunities  which  have  heretofore  been  unappreciated  by 
the  average  farmer.  The  appointing  of  this  commission  has  caused  much  com- 
ment from  different  sources  some  of  which  has  been  inclined  to  depreciate  the 
value  of  such  an,  undertaking.  But  this  was  due  to  the  fact  that  the  true 
purpose  of  the  Commission  was  not  understood.  As  they  state  their  purpose 
was  not  to  try  to  help  the  farmer  to  raise  larger  crops,  but  rather  to  show 
him  the  possibilities  of  country  life.  There  was  never  a  time  when  the  Amer- 
ican farmer  was  better  oft'  than  he  is  today  but  there  has  been  a  complete  and 
fundamental  change  in  our  whole  economic  system  within  the  past  century. 
This  has  necessitated  marked  social  changes  and  although  in,  some  occupations 
the  readjustment  to  these  new  conditions  has  been  rapid  such  has  not  been  the 
case  with  farm  operations.  Back  of  the  whole  agricultural  system  there  lies 
a  structure  of  tradition  which  has  offered  much  resistance  to  improved  meth- 
ods. Broadly  speaking,  agriculture  is  enjoying  a  most  prosperous  condition 
but  in  spite  of  all  this  progress  it  is  not  as  profitable  as  it  is  entitled  to  be 
for  the  amount  of  energy  and  labor  expended  and  the  risks  which  the  farmer 
assumes. 

The  Commission  had  at  their  disposal  only  a  limited  time,  hence  their 
methods  of  procedure  required  very  careful  planning.  In  pursuit  of  their  ob- 
ject one  of  the  most  fruitful  means  was  a  circular  of  questions  distributed 
over  the  country  asking  for  expressions  and  opinions  of  t^e  people  themselves 
on  the  main  aspects  of  country  life.  To  these  inquiries  about  115,000  persons 
have  already  replied  showing  the  evidence  of  interest  of  the  people  themselves. 
Besides  this  the  Commission  made  a  tour  of  the  country  including  in  their 
trip  all  the  cities  that  their  time  would  allow.  On  this  trip  hearings  were 
held  at  30  places  and  they  were  welcomed  by  appreciative  audiences  at  each 
stop,  the  halls  sometimes  being  fdled  to  overflowing.  In  attendance  at  these 
meetings  were  often  to  be  found  governors  and  state  oftiicials  but  the  bulk  of 
the  speakers  and  audiences  were  country  people.  The  suggestion  of  President 
Roosevelt  that  the  country  people  meet  together  in  their  district  school  houses 
juet  with  compliance  in  a  great  many  instances  and  reportsi  of  meetings  have 
been  received  from  almost  every  state  already.  A  review  of  the  problems  and 
suggestions  obtained  by  these  diff'erent  methods  of  inquii-y  lins  shown  the  uuiii- 
1)(U"  to  be  very  great.  So  gr(>at  that  tliey  nmst  necessni-ily  iiicliidc  in  Ihcii-  i-e- 
])ort  only  those  of  gi'e;ites1  sigiii(ie;iiiee  and  those  which  call  I'oi'  iiiosi  iinnied- 
iate  action.  Of  these  ])rol)lenis  lliey  pi'esenl  the  hick  ol'  ednealion  as  being  the 
g'reatest  single  deficiency.     ''J'his  is  ti'uly  of  paramount  imi)or(anee  becanse  to 
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improve  any  situation  the  underlying  situation  must  be  understood.  There  is 
needed  not  only  a  fuller  scheme  of  public  education  but  a  new  kind  of  educa- 
tion adapted  to  the  real  needs  of  country  people.  The  greatest  defect 
in  the  public  school  systems  of  the  country  has  been  in  the  fact  that 
tlie  whole  tendency  has  been  to  direct  the  mind  of  the  child  away  from 
the  country  into  a  business  career  rather  than  to  show  him  the  opportun- 
ities of  an  agricultural  calling.  Furthermore  there  came  to  them  many  com- 
plaints of  unfair  treatment  by  organized  and  corporate  interests.  In  fact  there 
exists  a  general  disregard  of  the  inherent  rights  of  the  people  who  work  the 
soil.  Large  manufacturing,  merchandising  and  transportation  companies  take 
advantage  often  of  the  farmer,  and  great  impositions  are  perpetrated.  For 
the  correction  of  this  evil,  we,  as  a  people,  first  need  to  recognize  the  necessary 
rights  of  the  individual  farmer  to  the  use  of  the  native  resources  and  agencies 
that  go  with  the  utilization  of  agricultural  lands  and  protect  him  from  hind- 
rance and  encroachment  in  the  normal  development  of  his  business-,  secondly 
the  government,  state  and  national  should  assume  an  attitude  that  will  safe- 
guard the  separate  and  individual  rights  of  the  farmer  in  the  interest  of  the 
public  good.  Mention  is  also  made  of  the  need  of  better  highways  throughout 
the  country,  of  the  sad  effects  of  soil  depletion,  many  instances  of  which  are 
shown  in  deserted  farms,  and  of  the  agricultural  labor  problem.  Each  of 
these  deserve  immediate  attention.  Two  other  things  their  investigations  have 
brought  to  light  which  are  of  much  importance  are,  the  degree  of  healthfulness, 
and  the  work  of  women,  in  the  country.  Theoretically  the  farm  should  be  the 
most  healthful  place  one  could  live,  but  a  lack  of  attention  to  sanitary  problems 
results  often  in  very  unhealthful  surroundings  about  many  farm  houses.  The 
condition  of  women  on  the  farm  in  many  instances  is  all  that  could  be  desired 
but  there  are  many  farm,  homes  yet  in  which  the  women  live  lives  of  contin- 
ual drudgery,  due  to  a  lack  of  sufficient  help  and  of  the  use  of  modern  home 
appliances. 

These  deficiencies  are  not  to  be  charged  against  the  farmers  as  a  group 
but  are  rather  to  be  looked  upon  as  an  evidence  of  an  unadjusted  society.  Teach- 
ers have  placed  too  much  emphasis  upon  the  renumerative  and  productive  side 
of  country  life.  There  is  a  great  need  and  a  great  opportunity  for  teachers  in 
the  country  today  who  can  point  the  farmer  to  the  greater  possibilities  which 
are  within  his  reach  and  any  young  person  searching  for  a  life  work  will  do 
well  to  consider  the  advantages  offered  for  the  uplifting  of  humanity  and  the 
lasting  betterment  of  his  country  by  such  a  choice.  We  are  led  to  conclude 
that  the  work  of  the  commission  has  been  decidedly  successful  and  predict  that 
it  is  the  beginning  of  a  series  of  investigations  which  shall  cause  the  readjust- 
ment of  society  so  that  the  farmer  may  occupy  the  position  of  aristocracy  to 
which  he  is  justly  entitled. 
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made  rathei'  late  and  the  season  due  tt)  drontli.  was  unfavorable  for  liemiina- 
tion  of  small  seeds.  The  above  cominent  applies  partieularly  to  the  oats, 
alsike  clover  and  veteli.  As  winter  covers,  rye  and  crimson  clover  proved  far 
superior  to  the  other  crops  because  they  orew  throujih  the  fall  and  winter 
thus  formino'  a  protection  covering'  at  the  time  it  was  most  needed.  Of  the  two. 
crimson  clover  would  seem  to  be  the  first  choice  as  it  is  a  legume  and  will  thus 
add  nitrogen  to  the  soil,  and  as  the  cost  of  the  seed  used  per  acre  is  less.  Vetch 
was  unsatisfactory  because  it  did  not  grow  but  very  little  until  this  spring, 
thus  was  of  little  value  in  holding  the  soil  during  the  winter  rains.  Earlier 
sowing  would  of  course  help  to  obviate  this  objection,  but  even  then  rye  and 
crimson  clover  would  have  the  "lead."  The  same  criticism  is  made  of  the  com- 
bination of  oats  and  vetch  that  has  been  made  of  vetch  alone.  Due  to  the  late 
sowing  and  the  drouth  the  alsike  clover  was  a  complete  failure. 

This  spring  the  orchard  is  being  ploAved  and  harrowed,  and  alsike  clover 
and  red  top  are  being  sowed.  Although  the  seeding  is  being  made  somewhat 
late,  the  excellent  seed  bed  gives  good  hopes  of  success.  As  these  two  plants 
are  perennials,  a  good  "stand"  will  mean  a  comparatively  permanent  cover. 
This  is  what  is  wanted  in  this  orchard  on  the  hill  side,  for  the  trees  are  now 
Avell  established,  most  of  them/  having  been  set  nine  years.  The  plan  is  to  cut 
the  clover  and  grass  once  a  year  and  leave  it  on  the  ground  as  a  mulch. 

This  will  be  wiiat  is  known  as  as  the  "sod  mulch"  system.  In  this  way 
erosion  will  be  reduced  to  a  minimum,  the  land  will  be  built  up  in  nitrogen  and 
organic  matter  and  the  expenses  of  caring  for  the  orchard  will  be  reduced. — 
L.  R.  Neel.  '07. 


BACTERIA  IN  BUTTER  MAKING 

In  the  February  issue  of  the  "Farmer"  an  attempt  was  made  to  show 
some  of  the  more  potent  causes  of  inferior  milk  from  the  stand-point  of 
bacteriology,  and  some  of  the  means  of  procuring  and  marketing  a  better 
product.  It  was  there  seeu  that  bacteria  are  the  direct  cause  of  the  sour- 
ing of  milk  and  that  the  sweet  milk  dealer  should  maintain  a  condition 
which  would  keep  the  bacterial  count  as  low  as  possible.  In  the  produc- 
tion of  butter,  however,  the  requirements  are  almost  the  reverse,  for 
cream  will  not  ripen  without  the  aid  of  bacteria. 

It  is,  of  course,  well  understood  that  cream  may  be  churned  and 
butter  secured  without  the  ripening  of  the  cream,  but  butter  produced 
from  sweet  cream  lacks  many  of  the  desirable  qualities  which  the  ripened 
cream  batter  possesses. 

In  the  outset  it  should  be  borne  in  mind  that  butter  is  eaten  as  a  relish 
rather  than  for  its  food  value  and  when  it  does  not  have  the  proper  flavor 
and  aroma. — wdiich  are  both  due  to  the  ripening  processes  which  take 
place  in  the  cream — it  does  not  readily  find  sale  and  must  be  sold  at  a 
somewhat  lower  price  than  that  having  these  desirable  qualities. 

There  is  considerable  variation  among  the  different  countries  with 
regard  to  the  choice  of  flavor  in  butter,  but  the  people  of  this  country 
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generally  prefer  a  butter  having  a  decided  flavor  and  aroma.  For  this 
reason  it  is  impossible  to  supply  the  most  desirable  grade  unless  the 
cream  b^  properly  ripened. 

The  ripening  process  was  originally  the  outcome  of  the  production 
of  butter  on  small  farms  where  it  was  necessary  to  accumulate  the  cream 
of  several  days  in  order  to  have  a  sufficient  quantity  for  a  churning  and 
during  this  period  the  cream  Avould  not  remain  sweet.  When  the  large 
plants  for  butter-making  were  established,  however,  sweet  cream  could 
be  secured  in  large  quantities  and  churned  sweet,  but  for  reasons  given 
above  this  was  not  found  profitable  and  at  present  the  cream  is  almost 
universally  ripened. 

An  object  very  much  to  be  desired,  and  sought  by  creamerymen  is 
a  process  which  can  be  relied  upon  for  uniformity  of  product.  This  has 
received  much  attention  not  only  of  the  practical  butter-maker  but  of 
seienli^c  men  as  well  who  have  interested  themselves  in  the  problems  of 
the  dairy  industry  and  who  have  spent  a  great  deal  of  time  and  mental 
energy  upon  the  cpiestion. 

For  several  years  it  has  been  recognized  that  this  is  a  bacterial 
problem  and  what  has  been  accomplished  has  been  done  by  men  working 
alonji'  tills  line. 

Butter  produced  by  the  small  farmer  is  rarely  an  approach  to  uni- 
formity: one  churning  may  be  excellent  while  the  following  may  be  a 
very  inferior  quality.  In  this  case  the  ripening  of  the  cream  is  left  to 
such  bacteria  as  may  get  into  it  by  chance  and  no  one  can  predict  the 
result.  It  is-  of  course,  true  that  almost  always  some  of  the  desired 
types  of  bacteria  will  be  present,  for  they  are  very  widely  distributed  and 
practically  always  present,  but  they  are  often  not  in  sufficient  numbers 
to  control  the  souring  process  and  the  butter  will  be  lacking  in  some  of 
the  more  desirable  cjualities. 

When  the  creamerymen  undertook  the  making  of  butter  on  a  large 
scale  they  at  once  saw  the  necessity  of  controlling  the  ripening  process 
rather  than  trust  to  mere  chance,  and  therefore,  turned  their  attention 
to  the  control  of  the  bacteria  which  ripened  the  cream.  In  an  attempt 
thus  to  govern  the  process  of  cream  ripening  at  least  three  factors  are  to 
be  taken  into  account. 

1.  Regulation  of  temperature.  If  the  temperature  is  kept  too  h)w 
the  lactic  acid  bacteria  will  not  grow  well  and  the  result  will  he  ch-ter- 
mined  largely  by  forms  whose  development  will  take  place  at  the  low  tem- 
perature but  whose  products  are  far  less  desirable  and  Aviiieh  will  prob- 
ably produce  great  defects  in  the  1)iitter.  If.  on  the  other  hand,  the 
temperature  is  to(j  hiuh  the  gas  iJrodiieiiiL;-  ofgmiisnis  will  he  I'speeialiy 
forwarded  and  the  i-esnlt  nnsjil  isTaeloi-y.  li  nppeais  iliat  a  range  from 
65°  F  to  70°  V  is  most  fa\-oralile  1o  1  he  ripened  process. 

2.  Starters.  The  nse  of  s1;ir1ers  has  heeonie  yvvy  general  with 
l)iitter-nnd\ei-s   and    is    I'onnd    to   he   >){'  1  lie   L;i-e;i1est    importance.      \\\    this 
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means  a  great  number  of  the  lactic  acicl  bacteria  are  added  to  the  cream 
which,  because  of  their  numbers  and  the  acid  produced  by  them,  can 
control  the  entire  souring  of  the  cream.  ]Many  efforts  have  been  made  to 
isolate  single  species  of  bacteria  and  find  one  Avhich  added  to  sterile 
cream  would  alone  produce  the  desired  changes,  but  so  far  no  single 
form  has  been  found  which  would  give  satisfactory  results.  If  such  an 
organism  could  be  found  the  Avhole  matter  would  be  greatly  simplified 
and  absolute  uniformity  could  be  depended  upon,  for  the  other  factors 
could  then  be  so  regulated  as  to  make  the  results  certain;  the  cream 
could  be  sterilized,  the  temperature  uniform  and  the  time  of  ripening 
definite.  So  far,  however,  this  is  not  possible  because'  of  the  lack  of  a 
baeterum  capable,  when  in  pure  cultures,  of  effecting  the  proper  chemical 
changes  in  the  cream-  and  the  usual  practice  is  to  add  more  or  less  com- 
posite cultures  to  the  cream  as  it  is  secured  without  sterilization. 

There  are  at  present  two  general  ways  by  which  starters  are  secured. 
First,  those  known  as  home-starters,  and;  second,  commercial  starters. 
The  home-starters  are  secured  by  selecting  milk  known  to  be  of  good 
quality,  placing  it  in  sterile  cans,  keeping  at  65°  F  to  70'  F  until  it  is 
thoroughly  sour  but  not  curdled.  It  is  then  ready  to  add  to  large  quan- 
tities of  cream  as  a  starter.  It  may  of  course,  be  unfit  for  its  intended 
purpose,  as  the  proper  germs  may  not  be  present  for  they  must  originally 
find  their  way  into  the  starter  milk  by  chance.  If  this  is  the  case,,  the 
butter- maker  must  simply  try  again,  and  continue  until  he  has  secured 
what  he  is  looking  for.  AVhen  the  proper  types  are  once  secured  it 
is  an  easy  matter  to  retain  them  and  propagate  by  transfering  some  of 
the  sour  milk  to  new  milk  from  time  to  time.  This  process  has,  on  the 
whole,  been  found  quite  satisfactory  and  is  largely  followed. 

Ccmniercial  starters.  In  the  laboratory  the  bacteriologist  attempts 
to  do  for  the  creameryman  what  he  does  for  himself  when  making  home 
starters.  He  isolates  in  pure  cultures,  distinct  types  of  lactic  acid  bac- 
teria and  prepares  them  for  delivery  to  the  butter-maker,  who,  instead  of 
experimenting  for  his  starter,  simply  adds  these  pure  cultures  to  his  milk 
and  is  sure  to  have  at  once  the  proper  types  with  which  to  work.  Many 
difficulties  were  met  in  the  original  attempts  to  supply  pure  cultures  but 
at  present  they  have  been  practically  all  overcome  and  commercial  start- 
ers are  very  satisfactory.  They  are  distributed  either  as  a  powder 
or  in  tubes  of  bouillon  and  should  be  used  soon  after  they  are  prepared 
or  they  may  lose  their  power  to  act ;  for  we  must  remember  that  we  are 
dealing  with  living  things  capable  of  being  killed  by  adverse  conditions- 
They  soon  die-  when  thoroughly  dry  or  when  subjectd  to  direct  sun- 
light, heat,  chemical  agents,  etc.  When  commercial  starters  are  once  in- 
troduced into  the  milk  they  are  subsequently  treated  exactly  as  home 
starters. 

3.  Time  of  ripening.  As  the  cream  is  now  supplied  to  the  creamery- 
men  it  is  not  impossible  to  completely  control  the  time  required  for  ripen- 


U.   WmARMBR.  15S 

ing;  nor  in  fact,  to  entirely  govern  the  other  factors  concerned  an  the 
souring  process.  When  the  cream  reaches  the  creamery  the  various  sup- 
plies are  of  different  ages  and  purity  according  to  the  methods  used  by 
the  different  persons  supplying  it.  In  the  warm  weather  it  is  likely  to  be 
more  or  less  completely  soured ;  in  winter,  more'  likely  to  be  quite  sweet, 
but  as  stated  before  its  condition  will  depend  upon  the  dairy  methods 
employed  by  those  who  secure  and  handle  it.  It  would,  of  course,  be 
much  better  if  the  entire  supply  could  be  uniform  in  character  and  im- 
proved methods  of  dairying  are  constantly  approaching  a  condition  which 
will  approximate  this  more  fully  as  the  subject  is  better  understood. 

Many  of  the  defects  found  in  butter  are  traceable  to  the  presence  of 
certain  types  of  bacteria,  but  in  general  it  is  probable  that  such  defects  are 
less  numerous  and  even  less  serious  than  those  due  to  chemical  and  enzy- 
;matic  causes.  Red  spots  are  probably  caused  by  the  presence  of  Bacillus 
prodigeosus,  blue  spots  to  Bacillus  cyarisus,  yellow  spots  by  Bacillus 
aureseense,  etc.  Eancid,  putrid,  lardy,  fishy  and  oily  butter  is  often  due 
directly  to  bacteria  or  moulds. — JMaurice  Mulvania. 


TUBERCULOSIS  IN  RELATION  TO  THE  FARM. 

Tuberculosis  has  an  important  relation  to  the  farm,  since  it  is  a  contagious 
disease  effecting  man,  cattle  and  hogs,  and  is  produced  by  a  bacterial  organ- 
ism, the  tubercle  bacillus,  which  is  invisible  to  the  naked  eye.  This  disease 
is  never  produced  spontanously  but  only  in  the  presence  of  this  organism 
which  is  easily  carried  through  the  air  on  dust  particles.  It  is  not  spread 
as  rapidly  as  blackleg,  cholera,  etc.,  but  spreads  continually  until  throughout 
the  herd  after  once  introduced. 

There  are  two  forms  of  tuberculosis  found  both  in  man  and  domestic  an- 
imals, generalized,  and  localized  tuberculosis,  dift'ering  only  in  the  degree 
of  the  disease.  Generalized  tuberculosis  is  a  case  where  the  lungs,  intestines. 
glands,  liver  etc.,  are  affected  by  the  disease,  while  localzied  tuberculosis  is  a 
case  where  only  one  organ  is  involved  as  in  the  case  of  pulmonary  tuberculo- 
sis, where  the  lungs  are  affected,  or  intestinal  tuberculosis',  where  the  intes- 
tinal tract  is  aft'ected.  A  localized  case  will  develop  into  a  general  form  in  the 
course  of  time,  as  the  organism  can  be  carried  through  the  body  by  the  blood 
system  and  the  lymphatic  system. 

This  disease  can  be  contracted  in  four  ways:  (1)  thi-ough  the  respiratory 
li'act,  (2)  through  the  intestinal  tract.  (3)  l)y  inoculation,  and  (4)  by  her- 
edity. As  for  the  first  it  is  the  commonest  mode  of  the  spreading  of  the  (iis- 
ease,  since  the  germ  is  very  resistant  and  will  live  from  8  to  D  uioiitlis  in  I  he 
air.  Cattle  affected  with  pulmonar;\-  tuberculosis  and  eousunint  iv(  s  hotli  lliiow 
(»ri' the  germ  from  the  system  in  coim'hing.  Spccinl  care  niiisl  he  gixcii  lo  lln' 
handling  of  tlie  sputum  of  a  coiisuini^l  i\-(',  as  it  \\\\\  remain  \irnlcnl  rnun  S  lo 
;)  months.  (V)ntrolling  1  he  spread  ol'  I  lie  disease  in  eallie  is  eiVeeted  l)\  Imnsiim- 
cattle  u\\\\  ill  |)r()nerl\-  ventilated  lianis.     .\in)tlier  iiiede  el"  iiireelioii   is  tliroiigli 
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Ilie  intestinal  tract.  This  is  a  eonmioii  occui  ciice  in  calves  and  also  in  children 
especially  as  the  child's  principal  diet  is  milk,  and  to  prevent  this,  all  milk, 
should  be  sterilized.  The  watering'  and  feeding-  troughs  are  common  sources 
for  carrying  this  germ  and  making  it  easy  for  the  germ  to  be  introduced  into 
tlie  digestive  tract.  The  inoculation  of  the  germ  into  the  system  by  an 
abrasion  of  the  skin  or  cut  or  wound  will  produce  the  disease  and 
it  occurs  especially  in  butcher's  in  the  form  of  the  "butcher's  warts." 
These  warts  are  only  localized  cases  of  tuberculosis  but  some  have  developed 
into  general  forms,  even  producing  pulmonary  tuberculosis.  As  for  the  last 
named  mode  of  infection,  namely  heredity,  it  is  not  really  a  means  of  infection 
because  the  disease  itself  can  not  be  inherited  but  a  certain;  degree  of  suscepti- 
bility to  the  disease  is  transmitted.  Therefore  children  from  tuberculosis  par- 
ents must  be  protected  from  the  germ  of  this  disease. 

The  tuberculosis  germ  in  cattle  can  produce  this  disease  in  hogs  and  in 
man  and  this  is  the  place  to  begin  the  eradication  of  the  disease.  The  first 
thing  to  do  is  to  detect  the  disease  if  present  which  is  a  very  difficult  propo- 
sition if  one  has  to  rely  upon  the  physical  symptoms.  But  there  is  one  easy 
and  sure  way  of  detecting  it  and  that  is  by  the  tuberculin  test.  The  tuberculin 
test  consists  of  taking  the  temperature  of  the  cattle  2  or  3  times  at  regular 
intervals,  the  day  previous  to  the  injection  of  the  tuberculin  and  then  taking 
the  temperature  for  24  hours  after  at  regular  intervals.  Tlie  tuberculin  is 
obtained  by  growing  the  organism  obtained  from  man  in  a  certain  media  for 
several  days,  and  then  boiling  it  down  to  1-10  of  its  original  volume  which  kills 
all  the  germs.  It  is  then  filtered  and  the  soluble  residue  is  taken  and  diluted  with 
glycerine  and  a  disinfectant,  then  bottled  and  is  ready  for  distribution.  One 
teaspoonfull  of  the  tuberculin  injected  by  a  hypodermic  syringe  under  the  skin 
just  behind  the  shoulder  of  the  cow  will  give  the  test.  If  the  injected  animal 
is  in  normal  health  there  is  no  more  effect  upon  the  system  than  would  be  ex- 
pected from  the  injection  of  sterile  water,  but  if  the  animal  is  tuberculous,  a 
decided  rise  of  temperature  will  follow.  The  normal  temperature  of  the  cow 
varies  from  101°  to  103°  and  if  the  temperature  gradually  increases  up  to  105° 
or  106°  F  and  then  slowly  decreases,  then  the  animal  is  tuberculous.  The 
cause  of  this  reaction  is  because  of  the  fact  that  when  the  tubercle  bacillus 
grows  in  an  animal  it  acts  upon  the  tissues  of  that  animal  and  forms  certain 
poisonous  products  in  the  body,  and  by  the  addition  of  more  of  these  poisonous 
products  as  in  the  injecting  of  the  tuberculin,  fever  is  produced.  But  if  there 
are  no  organisms  present  in  the  body,  the  injection  of  the  tuberculin  produces 
only  a  local  fever  at  the  place  of  injection  and  does  not  affect  the  entire  sys- 
tem. Tbis  tuberculin  does  not  produce  immunity  nor  cause  any  harmful  effects 
u])on  the  animal. 

Next  after  the  detection  of  the  disease,  comes  the  control  and  eradication 
which  is  done  by  the  separating  of  the  tuberculous  cattle  from  the  other  cattle 
in  the  herd,  and  the  disinfection  of  the  barns,  feed  lots,  etc.  The  best  manner 
of  disinfecting  in  to  scour  and  clean  all  wood  work  and  white  wash  the  barn 
with  white  wash  containing  formalin  or  carbolic  acid.     The  diseased  cattle 
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should  then  be  killed  unless  the}^  are  kept  for  breeding  purposes,  which  should 
not  be  unles*'  they  were  valuable  pure  bred  animals,  for  as  long  as  they  are 
alive,  they  are  ready  means  of  spreading  the  disease.  Of  those  thg-t  have  only 
a  localized  case  of  tuberculosis,  a  part  of  the  carcass  can  be  used,  thus  giving 
some  returns,  but  if  they  are  held  back,  a  general  case  may  develop  later 
which  will  make  the  animal  practically  worthless.  The  well  cattle  should  be 
tested  again  in  about  3  or  4  months.  The  above  methods  of  controlling  the 
disease  is  for  the  farmer,  but  the  state  should  also  aid  in  this.  Some  states 
have  laws  prohibiting  the  shipping  of  tuberculous  cattle  into  the  state  but  all 
states  do  not  and  these  that  do  not  are  made  the  dumping  grounds  of  all  dis- 
eased cattle.  But  the  time  will  soon  come  when  all  states  will  have  these 
laws  and  put  them  into  effect.  No  cattle  should  be  bought  at  the  present  tiine 
unless  subjected  to  the  tuberculin  test  and  found  free. 

The  next  most  important  animal  on  the  farm  susceptible  to  this  disease  is 
1he  hog.  and  hog  raising  generally  goes  in  connection  with  dairy  or  beef  farm- 
ing. The  most  common  mode  of  the  contraction  of  the  disease  in  hogs  is  from 
the  milk  from  diseased  cows  and  from  the  droppings  of  tuberculous  cattle.  This 
occurs  through  the  intestinal  tract  and  the  hog  is  generally  killed  before  a 
case  of  generalized  tuberculosis  is  produced.  But  still  it  is  important  especial- 
ly in  the  inspection  of  meat.  Sooner  or  later  the  packer  and  slaughterer  are 
going  to  buy  hogs  subject  to  post  mortem  inspection,  as  they  are  at  present 
doing  in  some  of  the  large  packing  centers.  And  when  this  is  universally  done 
the  intelligent  raiser  will  get  more  for  his  healthy  hogs  than  he  does  now 
and  the  ignorant  or  careless  breeder  will  get  less  for  his  tuberculous  hogs, 
as  he  should.  Two  laws  carefully  followed  out  will  keep  the  hogs  free  from 
tuberculosis,  (1)  Scald  all  milk  and  raw  products  fed  to  hogs  and  (2)  let  hogs 
feed  behind  cattle  only  when  the  latter  have  withstood  the  tuberculosis  test. 
The  final  eradication  of  this  disease  in  cattle  and  hogs  will  decrease  the 
spread  of  the  disease  in  the  human  family.  Tlie  tuberculous  germ  found  in 
milk  from  tuberculous  cows  will  produce  this  disease  in  man,  especially  in 
children.  Therefore  all  milk  subject  to  this  infection  should  be  sterilized  be- 
fore being  used  for  food.  The  larger  cities  control  this  to  a  great  extent  by 
the  milk  inspectors,  who  make  a  test  of  the  milk  delivered  into  the  cities, 
for  the  number  and  kinds  of  bacteria  in  the  milk.  Also  the  cities  are  con- 
trolling the  meat  supply,  by  the  meat  inspectors  inspecting  every  animal  that 
is  slaughtered.  If  the  animal  is  affected  by  a  generalized  case  of  tuberculosis 
the  whole  animal  is  condemned,  but  if  effected  only  by  a  localized  case,  only 
that  portion  aft'ected  is  condemned. 

As  was  stated  above,  the  time  will  soon  come  when  all  breeding  calllc  will 
be  purchased  subject  to  the  tuberculin  test,  and  all  cattle  and  hogs  slaught- 
er wil!  be  purchased  subject  to  i)ost  mortem  ins]>ection.  so  it  behooves  every 
farmer  to  begin  to  eradicate  this  disease  from  liis  own  lieivl  now. — (i.  K.  Wiu'lli- 
inefon.    '10. 
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CONQUERING  HOG  CHOLERA. 

(From  the  "Illinois  Agriculturalist.") 
Is  Hog  Cholera  Preventable?  This  is  the  vital  question  among  the  swine 
growers  and  breeders  the  world  over.  In  Missouri  alone  the  losses  from  this 
dreaded  disease  mount  upwards  in  the  millions,  and  in  the  United  States  some 
authorities  estimate  the  loss  at  something  like  a  hundred  million  of  dollars. 
It  is  no  wonder  that  swine  men  should  be  asking  for  the  solution  of  a  question 
that  affects  so  vitally  their  pocket  books. 

The  veterinary  department  of  the  College  of  Agriculture  and  Experiment 
Station  at  Columbia,  Missiouri,  have  been  having  excellent  success  with  hyper- 
immunized  hog  cholera  serum,"  which  is  produced  on  the  station  farm  under 
the  supervision  and  direction  of  the  experiment  station's  veterinarian.  Dr.  J. 
W.  Connaway.  After  the  discovery  by  Dr.  M.  Dorset  and  his  associates  of  the 
Bureau  of  Animal  Industry,  Department  of  Agriculture,  Washington,  D.  C. 
that  the  "Hyperimmunized  Serum"  has  protective  properties,  Dr.  Connaway  of 
the  Missouri  experiment  station  was  solicited  by  the  Bureau  to  confirm  their 
results,  co-operate  with  them  in  perfecting  methods  of  producing  the  serum 
and  in  putting  its  production  upon  a  practical  basis.  Dr.  Connaway  will  be 
remembered  from  his  work  with  Texas  fever ;  it  was  he  who  worked  out  the 
practical  details  of  this  fundamental  and  far-reaching  discovery — the  method  of 
inoculation  of  northern  cattle  shipped  to  Texas  against  Texas  Fever.  Today  cat- 
tl'^  are  sent  to  Texas  without  fear  of  the  Texas  fever.  All  that  is  necessary  is  that 
the  cattle  be  inoculated  before  exposure  to  the  Texas  fever  infection  and  thus 
immunized  against  the  ravages  of  this  fatal  malady.  The  prevention  of  hog 
cholera  is  somewhat  similar  to  the  prevention  of  Texas  fever,  so  that  Dr.  Con- 
naway is  greatly  aided  in  his  hog  cholera  work  by  his  previous  valuable  exper- 
ience wath  Texas  fever  inoculation. 

Withiu  the  last  eight  months  over  fifty  herds  were  vaccinated  in  Missouri 
against  cholera,  and  wnth  the  exception  of  one  herd  every  herd  owner  was 
highly  pleased  with  the  results  accomplished.  And  this  one  herd  was  vaccinat- 
ed with  a  rush  order  serum  which  had  not  been  tested  at  the  station,  because 
of  the  urgency  of  the  call.  The  herds  inoculated  were  for  the  most  part  pure 
bred  and  furnished  excellent  proof  of  the  possibilities  of  the  serum. 

A  prominent  Berkshire  breeder,  Mr.  Thomas  Richards,  of  Vandalia,  Mis- 
souri, who  had  his  herd  inoculated  after  a  virulent  attack  of  cholera  has  this 
to  say  in  a  recent  letter  to  the  experiment  station:  "My  experience  has  been 
that  if  hogs  are  treated  before  being  exposed  to  the  disease  that  they  may  be 
exposed  to  any  amount  of  cholera  afterwards,  and  that  not  over  three  per  cent, 
will  die.  I  may  be  over  enthusiastic  about  hog  choleria  serum  as  prepared  at 
the  experiment  station,  but  after  losing  over  eighty  head  Avith  cholera  in  less 
than  thirty  days,  and  them  finding  a  remedy  (in  the  Missouri  station  serum) 
that  has  since  saved  me  ninty-five  per  cent,  of  all  hogs  treated,  either  aged 
hogs  or  little  suckling  pigs,  I  feel  justified  in  being  enthusiastic. "  In  a  later  letter 
he  writes:  "Since  you  were  here  in  June  all  the  hogs  treated  have  been 
well  and  hearty.    These  hogs  were  running  on  infected  pastures.  I  have  turned 
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sixty  head  more  on  infected  pastures,  inoculating  before  turning  on,  and  have 
lost  but  five  per  cent. ' ' 

A  well  known  Poland  breeder  of  Jackson  county  says  concerning  the  hogs 
inoculated  for  him :  ' '  None  of  the  hogs  which  were  not  off  feed  at  the  time 
of  inoculation  have  been  oft'  feed  since.  On  the  whole  I  am  very  much  pleased 
with  the  results  of  the  inoculation). "  In  the  herd  of  a  Cass  county,  Missouri, 
breeder  not  enough  serum  was  available  to  inoculate  the  whole  herd  so  only 
a  part  was  treated.  He  writes:  "Since  part  of  our  herd  was  inoculated  we 
have  lost  twelve  pigs  by  cholera,  but  only  one  of  them  was  vaccinated.  Nine 
other  vaccinated  pigs  running  in  the  infected  pens  are  all  well." 

The  show  herd  of  Mr.  Debow  of  Nashville,  Tennessee,  contracted  cholera 
while  on  the  show  circuit.  His  herd  was  sick,  many  had  died,  and  in  this  con- 
dition vaccination  was  tried  on  both  the  sick  and  those  outwardly  well.  His 
faith  in  the  serum  is  expressed  in  a  letter  as  follows:  "Inoculation  saved  six 
of  my  fine  brood  sows,  and  also  two  of  my  best  boars.  I  am  sure  that  if  you 
could  have  vaccinated  all  my  show  herd  before  I  started  on  the  circuit  that 
none  would  have  ever  gotten  sick.  I  hope  to  inoculate  all  before  I  start  on 
the  show  trip  next  year." 

One  can)  readily  see  from  hundreds  of  statements  such  as  these  picked 
from  the  mass  of  correspondence  that  the  serum  has  been  remarkably  success- 
ful, and  this  under  most  trying  conditions.  The  herds  treated  were  without 
exception  badly  infected  with  cholera,  both  sick  and  well  pigs  being  treated. 
Experience  teaches  us  that  the  loss  of  well  hogs  after  inoculation,  even  though 
exposed  to  the  disease  in  a  virulent  form,  is  very  slight.  Fifty-nine  (59)  well 
pigs  running  in  iiit'edecl  pens,  Columbia,  Mo.,  were  inoculated  with  tlie  "hyp- 
erimmunized  serum"  and  of  this  number  but  three  succumbed  to  the  disease. 
Nearly  all  the  "check"  pigs  died.  In  this  particular  instance  a  loss  of  but 
5  per  cent,  was  experienced,  or  a  saving  of  about  95  per  cent.,  which  speaks 
well  for  the  potency  of  the  serum.  Inoculation  of  sick  pigs  already  down 
badly  with  the  cholera,  has  not  been  attended  with  successful  results,  although 
in  most  cases  where  the  disease  has  not  gone  too  far,  some  benefit  is'  moticed 
]n  that  death  is  delayed  and  quite  a  number  recover.  This  leads  us  to  the 
conclusion,  therefore,  that  the  great  value  of  the  serum  acts  as  a  preven- 
tive" rather  than  as  a  cure.  But  this  is  worth  millions  to  the  SAvine  growers 
of  the  United  States.  'I  liat  the  treatment  has  the  faith  and  l)aeking  of  the 
owners  of  the  herds  in  which  it  is  tried  is  certainly  a  good  criterion  of  wlial 
it  will  do. 

As  to  the  method  ol'  procuring  this  eft'ective  serum  :  To  date,  \hc  hug  has 
been  the  only  animal  from  which  tlie  innnunizing  sciann  has  l)een  successfully 
produced.  A  hog  that  has  naturally  passed  thi-ough  Ihe  disease,  or  one  tliat 
has  been  inoculated  with  a  good  dosage  of  the  iiyperiiiiiinnii/ed  serum  is  i.-ikrii 
and  is  injected  with  gi'aduall>'  iuci'easiug  doses  of  hog  cliolm-a  \iiMis  iVom 
appropriate  cholera  eases,  hi  ahoul  sixly  da\s  I  his  hog  is  compleld^  immune 
from  this  disease.  It  will  now  wilhsland  an  amouu'l  ol'  \iiais  suHicienl  lo  kill 
hiuidreds  of  uiix'aeelualed   pigs.     This  ' "  hypei'imiiiuui/ed  ' "    hog's    Mood    is    now 


158  U.    T.    FARMER. 

ready  for  the  making  of  the  serum.  The  pig  is  securely  tied  to  a  table,  and 
under  strictly  aseptic  conditions,  everything  sterile,  he  is  bled  from  the  tail 
into  a  sterilized  vessel.  This  bleeding  is  repeated  at  intervals  of  a  week  to 
ten  days — the  strength  of  the  serum  being  tested,  and  the  animal  reinforced 
with  fresh  virus  when  necessary;  finally  the  pig  is  killed  and  the  remaining 
blood  secured. 

The  blood  thus  secured  from  the  "hyperimmunized"  pigs  is  "  defibrinated, " 
that  is,  the  clot  is  removed.  A  small  quantity  of  phenol  or  other  like  pres- 
ervative is  adtled  to  tlie  serum  by  which  means  it  may  be  preserved  almost 
indefinitely.  It  is  the  fond  hope  of  Doctor  Connaway  that  he  may  some  day 
find  a  more  practical  metliod  of  securing  this  serum,  and  with  this  hope  in 
mind  he  is  working  and  experimenting  along  that  line.  Some  experimental 
work  has  been  done  with  the  ox,  and  horse,  but  these  animals  have  not  as  yet 
yielded  a  reliable  serum.  Under  the  present  method  of  producing  the  serum 
from  the  hog  many  difficulties  of  manufacture  arise,  the  main  drawback  being 
that  the  hog  will  yield  ondy  about  30  to  500  doses. 

The  process  of  treatment  is  comparatively  simple.  The  herd  to  be  pro- 
tected is  entered  and  the  pigs  caught,  one  at  a  time  and  "vaccinated"  by 
the  injection  of  the  "Immunizing  Serum"  into  the  ham  of  the  pig  in  dose  of 
20  cubic  centimelers  to  each  pig  under  a  hundred  pounds  weight  and  20  cubic 
centime;,ers  for  e;ich  hundred  pounds  additional  weight.  But  one  inoculation  is 
necessary. 

Now  that  the  possibiiily  of  the  production  of  a  preventive  for  hog  chol- 
era is  no  longer  doubted,  and  that  this  "Immunizing  Serum"  is  wonderfully 
effective,  it  is  no  wonder  that  a  number  of  commercial  hog  cholera  serum  or 
"cholera  prevenlive"  ecuuerns  are  on  the  market  with  their  product.  It 
is  the  old,  old  story  of  the  ' '  ]\Iummy  wheat  seed, "  "  Sandhill  Cherries  in  Mas- 
(jueradt'."  when  it  coines  to  leading  the  farmer  into  some  new  "Gold  Brick 
Scheme."  Beware  of  extravagant  clainjs  for  any  sure  cure  nostrum.  Write 
to  the  national  deparlmcn-  of  agriculture,  or  to  yoar  ov.  n  experimen';  station 
before  investing  in  something  worse  than  worthless.  Doctor  Connaway  asked 
for  a  statement  in  regard  to  the  foreign  vaccine  called  the  "Bruschettini  Hog 
Cholera  Vaccine,"  an  Italiani  preparation  distributed  by  a  Chicago  agent,  and 
gave  this  bit  of  experience:  "We  have  inoculated  several  herds  that  had 
been  previously  vaccinated  with  the  Bruschettini  Hog  Cholera  vaccine.  In 
these  herds,  and  in  a  large  number  of  herds  in  the  neighborhood  this  foreign  vac- 
cine appeared  to  have  been  a  failure  in  the  way  of  prevention.  In  one  herd  where 
the  owner  had  already  lost  half  of  his  hogs,  we  used  the  'Immunizing'  Serum 
on  the  remaining  pigs,  twenty-eight  in  number,  and  of  these  but  one  died,  and 
this,  notwithstanding  the  fact  that  all  these  pigs  continued  to  run  on  the  in- 
fected premises. 

Official  experimental  tests  of  this  same  Bruschettini  viccine  have  been 
made  by  the  bureau  of  animal  .industry  of  the  U.  S.  Department  of  Agriculture 
and  they  show  that  this  vaccine  has  no  protective  properties  against  hog  chol- 
era or  swine  plague.     A  report  of  the  bureau's  findings  is  to  be  found  in  cir- 


U.    T.   FARMER.  '  159 

cnlar  27,  office  of  the  Secretary,  United  States  Department  of  Agriculture, 
Washington,  D.  C.  The  moral  to  the  farmer  is  obvious,  "think  twice,"  and 
then  investigate  thoroughly  before  you  invest. 

There  is  no  reason  why  hog  cholera  should  not  be  handled  just  as  anj^ 
other  contagious  disease,  that  is,  at  state  expense,  as  the  control  of  this  dis- 
ease is_  of  concern  to  all  the  swine  raisers  of  a  community  and  not  merely  to 
the  individual  owner  who  may  be  losing  hogs  from  the  disease.  The  farmer 
having  the  cholera  on  his  place  should  notify  the  authoritives  and  they  should 
take  charge  of  the  outbreak,  sendnig  a  skilled  veterinjurian  to  give  proper  ad- 
vice in  regard  to  disinfection  and  quarantine  measures  and  by  judicious  use  of 
the  "Preventive  Immunizing  Serum"  prevent  a  widespread  outbreak  by  stop- 
ping the  disease  on  the  spot. — John  Evvard,  Uni.  of  Mo. 


There  are  two  methods  of  vaccination,  one  in  which  the  serum  alone 
is  used,  which  produces  an  immunity  lasting  3  to  6  weeks ;  and  one  in  which 
the  serum  is  used  in  conjunction  with  2  to  3  c.  c.  of  fresh  blood  obtained  from 
a  hog  sick  with  hog  cholera.  Thislatter  method  is  known  as  the  serum-simultan- 
eous method  and  produces  an  immunity  which  is  considered  practically  perma- 
nent. When  injecting  in  the  second  method  it  is  best  to  use  separate  syringes,  in- 
jecting the  serum  in  one  thigh  and  the  virulent  blood  in  the  other.  The  serum 
from  a  hyperimmunized  hog  also  possesses  some  curative  etfect  when  used  very 
early  in  the  disease.  There  is  little  or  no  danger  in  spreading  the  disease 
when  vaccination  is  properly  carried  out. 

The  practical  application  of  vaccinating  against  hog  cholera  is  not  by 
any  means  a  difficult  problem,  when  once  the  serum  production  has  been  per- 
fected in  a  given  state.  This,  however,;  as  already  indicated,  necessitates  an 
expenditure  of  a  certain  amount  of  money  for  the  equipment  of  premises,  for 
hogs,  and  for  qualified  men.  But  the  expense  is  not  so  great,  when  the  annual 
losses  from  hog  cholera  are  considered.  The  hypermmune  hogs  aft^er  the 
final  bleeding  may  be  used  for  food  purposes.  Vaccinationi  to  produce  tem- 
porary immunity,  as  above  outlined,  is  very  simple,  consisting  in  the  sul)cutan- 
eous  injection  of  the  serum  alone.  This  may  be  easily  done  by  the  average 
intelligent  farmer,  and  is  of  special  use  when  shipping  hogs  from  one  place  to 
another,  as  is  frequently  done  with  show  animals.  The  serum-simultaneous  vac- 
cination, to  produce  a  permanent  immunity,  is  more  complicated,  since  it  calls 
for  the  bleeding  of  diseased  hogs  to  obtain  the  virulent  blood.  This  latter 
method  will  demand  trained  men  who  can  be  sent  to  the  seat  of  ditt'erent  out- 
breaks of  hog  cholera. — Quoted  from  Dr.  M.  Jacob,  Uni.  of  Tenn.  Bui.  So. 
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AGRICULTURAL  EDUCATION. 


Design  for  a  Central  High  School  Building  with  Modern  Equipment. 

To  accommodate  60  to  100  pupils,  requiring  3  to  5  teachers,  cost  $lo.OOO. 


NORTH    (FRONT)      eLSUATION 


Note  : — This  building  is  intended  to  face 
the  north  on  grounds  sloping  southward. 
Any  other  situation  may  require  rear- 
rangement of  departments  and  details. 
Modification  of  these  plans  with  a  view  of 
increasing  the  capacity  of  the  building  may 
be  done  either  by  elevating  the  roof  of  the 
central  portion  thus  providing  rooms  on 
the  second  floor,  by  extending  the  main 
portion  southward  or  by  an  increase  of 
all  dimensions.  The  plan  is  not  elastic  so 
as  to  readily  admit  enlargement  when  com- 
pleted except  at  south  side  of  main  por- 
tion. 

The    gymnasium    floor    should    be    made 

somewhat  lower  than  other  portions  of  the  basement  where  the  slope  will  permit  for  use  in 

drills,  games,  athletics  and  public  entertainments. 


CAST      CLSVATIOf/ 


Scale :  1  inch  equals  25  or  30  ft. 
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With  a  community  who  desire  to  provide  courses  in  agriculture,  domestic  science,  and 
manual  training  in  the  high  school  the  first  requisite  is  room.  Where  the  building  is  already 
provided  its  appointments  may  be  so  adjusted  as  to  suitably  house  those  departments  but 
in  some  cases  this  will  not  prove  a  very  easy  problem.  Where  the  building  and  grounds 
are  to  be  provided  these  purposes  should  enter  early  into  the  building  plans  and  for  this 
reason  the  accompanying  plan  is  provided.  The  factors  to  be  considered  are  too  many 
for  enumeration  here.  The  furnishing  of  the  laboratories  is  shown  somewhat  in  detail  to 
ofl'set  any  tendencv  to  diminish  the  space  requirement. 

JOSIAH  MAIN. 
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EDITORIAL. 

The  West  Tennessee  Experiment  Station. 

The  West  Tennessee  Experiment  Station,  provision  for  which  was  made 
by  the  General  Assembly  of  1907,  was  located  at  Jackson.  The  Station  Farm 
consists  of  200  acres  of  land,  the  area  representing  the  typical  soils  of  West 
Tennessee.  It  was  purchased  at  a  cost  of  $15,000  by  Madison  CWnty  and  do- 
nated to  the  State,  thus  materiality  increasing*  the  resources  of  the  Commission 
Avliose  duty  it  is  to  purchase  and  equip  the  Station  before  turning  it  over 
to  the  University,  under  whose  management  it  will  be  conducted.  The  Com- 
mission from  the  first  has  had  the  advice  of  Director  Morgan,  and  the  splendid 
spirit  of  co-operation  and  helpfulness  manifested  by  all  interested  is  a  guaranty 
of  the  success  of  the  enterprise.  The  Station  Farm  was  no  sooner  purchased  than 
the  Work  of  improvement  began.  At  the  request  of  the  Commission,  Professor 
Quereau  has  assumed  temporarily  the  superintendence  of  the  Station.  Under  his 
energetic  leadership  the  farm  is  the  busiest  place  in  Madison  County.  The  tract 
was  bought  of  three  different  owners,  and  fences  have  been  removed,  plowing 
and  clearing  completed,  and  seeding  largely  accomplished.  The  heads  of  de- 
X)artments  in  the  Station  at  Knoxville  will  plan  the  work  in  their  several  lines 
at  Jackson.  Professor  Moores  has  laid  off  and  seeded  his  ranges  of  plats 
for  experiments  with  fertilizers  and  field  crops,  Mr.  Converse  and  Mr.  Pur- 
nell,  the  latter  a  short  course  student  of  1908,  having  the  work  in  charge.  Pro- 
fessor Keffer  has  made  the  landscape  plan  for  the  farm  an,d  has  planted  an 
orchard  of  eighteen  acres,  and  collections  of  small  fruits.  Plans  for  the 
buildings  are  in  the  hands  of  a  local  architect,  and  his  designs  are  very  pleas- 
ing, as  well  as  practical.  All  the  buildings  will  be  built  of  wood,  one  architect- 
ural design  appearing  throughout.  The  Station  ■v\dll  have  a  main  building, 
containing  offices,  laboratories,  a  creamerv^  an  assembly  hall  and  class  rooms,  as 
short  courses  are  to  be  given  there.  In  addition  to  this  there  will  be  a  large  barn 
with  quarters  for  the  work  animals,  dairy  and  beef  herds,  silos,  graineries, 
feed  room,  and  great  lofts  for  forage,  a  seed  house  for  the  department  of 
agronomy,  a  propagating  house,  potato  house  and  barn  for  horticultural  work, 
with  homes  for  a  superintendent,  three  foremen,  and  six  laborers.  The  build- 
ings will  be  erected  as  speedily  as  piossible,  and  arrangemeoits  are  already  un- 
der way  for  the  first  sbort  course,  to  be  given  during  the  next  academic  year, 
by  which  time  the  new  Station  will  be  completely  equipped. 


The  First  Agricultural  Special  in  Tennessee. 

History  is  being  made  evern^  day.  everywhere.  Most  of  it  escapes  the 
books  and  much  that  has  been  recorded  is  of  little  worth,  but  when  the  time 
comes  for  writing  the  story  of  the  agricultural  development  of  the  United 
States,  one  chapter  will  be  devoted  to  the  efforts  of  the  railroads  in  disstem- 
inating  knowledge  of  better  methods  of  farming.  There  is  neither  space  nor 
lime  to  tell  the  story  here,  and  besides  your  historian  always  prefers  to 
wait  until  everv  bodv  is  dead  in  order  to  get  what  he  calls  perspective.     Let 
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this  be  material  for  him,  fifty  years  hence,  when  he  searches  the  files  of  the 
U.  T.  Farmer  for  original  documents.  To  Mr.  M.  V.  Richards.  Land  and  Indus- 
trial Agent  of  the  Southern  Railway  System,  of  which  the  Mobile  &  Ohio  is  a 
part,  credit  is  due  for  promoting  this  enterprise. 

To  the  Mobile  &  Ohio  railroad  belongs  the  honor  of  running  the  first 
agricultural  special  in  Tennessee  and  the  Commissioner  of  Agriculture,  Hon. 
John  Thompson,  was  its  inspiration.  From  his  entrance  into  the  office  of 
Commissioner,  Mr.  Thompson  has  sought  every  opportunity  to  spread  know- 
ledge among  the  farmers.  He  has  realized  fully  that  the  great  need  of  agricul- 
ture in  Tennessee  is  the  betterment  of  farm  life,  more  thorough  tillage,  in- 
creased crop  production,  protection  against  insects  and  fungi,  more  and  better 
daivj  farms,  more  and  better  live  stock,  better  schools  for  the  boys  and  girls  of 
the  farm,  and  better  homes  for  them  and  their  mothers.  So  when  a  moving  Farm- 
ers'  Institute  was  made  possible,  Mr.  Thompson  called  in  the  aid  of  the  University 
and  of  several  successful  farmers,  and  met  the  train,  ready  for  business,  at  the 
first  station  in  Tennessee  north  of  Corinth,  Miss.  Professors  Morgan,  Mooers  and 
Bain  represented  the  University ;  Messrs.  C.  S.  Chase  and  W.  L.  Henderson  look- 
ed after  the  railroad's  interests,  wliich  in  this  case  seemed  for  the  most  part 
to  be  the  comfort  and  pleasure  of  the  speakers  and  the  audiences. 

The  train  consisted  of  a  day  coach,  to  be  used  as  an  audience  room,  and 
a  pi'ivate  car,  where  meals  were  served  the  speakers. 

The  first  day's  work  began  at  Guy's  and  stops  were  made  at  Ramer,  Sel- 
mer,  McNairy  and  Henderson.  In  the  larger  towns  the  meetings  were  held  in 
the  Court  House  or  public  hall  and  at  the  smaller  places  the  day  car 
was  used.  Mr.  Chase  explained  the  object  of  the  meeting,  and  the 
purpose  of  the  railway  company  in  providing  the  train,  and  he  was 
followed  by  other  speakers.  Since  the  time  at  each  place  was  limited,  the 
speaehes  were  brief,  and  to  the  point.  Indeed,  the  addresses  were  of  a 
much  higher  quality  than  is  usual  at  Farmers'  Institutes,  each  speaker  en- 
deavoring to  put  his  facts  the  more  forcefully  because  of  his  limited  time. 
Commissioner  Thompson  spoke  of  the  improvement  of  rural  schools.  Prof. 
Morgan  changed  his  subject  to  meet  the  peculiar  needs  of  each  locality,  dis- 
cussing such  practical  topics  as  the  boll  weevil,  cattle  tick,  Soja  bean  and 
stock  feeding.  Professor  Mooers  was  at  his  best  and  commanded  the  interested 
attention  of  his  audiences  everywhere,  with  his  plain  talks  on  soils  and  fer- 
tilizers. Professor  Bain  was  equally  successful  in  his  treatment  of  clover  and 
cotton  improvement.  Col.  John  McDowell,  of  Obion  county,  discussed  alfalfa, 
and  Mr.  Craddock,  of  Gibson  county,  gave  good  practical  talks  on  truck  fai-m- 
ing.  The  program  Avas  thus  so  vai-icd  as  to  w\ev\  the  needs  of  ;ill  ]<iii(ls  ol 
farmers.  The  attendance  was  good  and  Ihc  iiitci-cst  was  i'eiiiai-l<at)l('.  Thi-cc 
days  were  spent  on  the  trip.  The  second  day  opciit'd  a1  I'ciison.  whcfe  llic 
school  chiidfcn  were  given  special  addresses  by  Trofessdi's  Mdrgmi  ;im(|  ISnin. 
At  Jackson  Prof.  Kcfi'ei"  joined  the  Irnin  for  liie  day  s|)eaUing  on  nuiWei'y 
stock  and  orchard  |)lanting.  'i'liis  (l;iy  \\;is  dixid.'d  between  I'enson.  -laekson. 
Ilnniboldt.  Treiilon   jmkI    Dnci',  the  ti.iin   1  raNersini:   the   lu'art    of  the   tfuekiuii' 


164  U.    T.   FARMER. 

district  of  West  Tennessee,  and  the  last  meeting,  at  Dyer,  being  the  best  of  the 
day,  Avith  an  audience  who  filled  the  Assembly  Hall  of  the  High  School.  On 
the  third  day  Rutherford,  Rives  and  Union  City  wer'e  visited.  Rutherford 
giving  the  largest  and  most  enthusiastic  audiences  of  the  trip.  Three  meet- 
ings were  held  here  —  one  in  the  school  hous-'e,  one  in  the  day  coach  and  the 
third  in  a  vacant  store — all  going  at  once. 

The  first  agriculture  special  was  thus  a  great  success,  and  it  is  to  be  hoped 
that  the  other  railroads  of  the  State  will  arrange  for  a  similar  train  over 
their  lines. 


PROGRAM  OF  THE  EAST  TENNESSEE  FARMERS'   CONVENTION,   TO 
BE  HELD  AT  THE  UNIVERSITY,  MAY  18-19-20. 
Tuesday,  May  18.     Morning  Session,  9:30  0 'Clock. 

1.  Call  to  order  by  the  president.     A¥.  T.  Roberts. 

2.  Invocation — Rev.  R.  L.  Bachman. 

3.  Address  of  Welcome — Dr.  Brown  Ayres,  president  of  the  University  of 
Tennessee. 

4.  Response — Hon.  W.  R.   Reeves,   of  Johnson  City,  vice-president  of  the 
East  Tennessee  Farmers'  convention. 

5.  President's  annual  Address — W.  T.  Roberts. 

Afternoon  Session,  1:30  0 'Clock. 

1.  "Soils,   Their   Composition,    Requirements   and   Possibilities" — Prof.    C. 
A.  Mooers. 

2.  "What  Crops  Shall  be  Grown  by  the  Average  Farmer  in  East  Tennessee, 
and  in  What  Rotation  to  be  Most  Successful?" 

(a)  "When   Marketed   Direct"— J.   M.    Stokely.    Newport;   Dr.    J.    J. 
Huggins,  Oak  Grove. 

(b)  "When  Fed  to  Live  Stock"— J.  W.  Gate,  Cleveland;  D.  W.  Dun- 
can, Tasso;  E.  P.  Darzen,  Sweetwater. 

3.  "Resistant  Red  Clover"— Prof.  S.  M.  Bain.  - 

4.  Visits  to  clover  plots  at  the  experiment  station  farm. 

Evening  Session,  7:30  0 'Clock. 

The  evening  session  will  be  devoted  to  discussions  of  questions  of  prob- 
lems suggested  by  the  day's  exercises,  and  a  question  box. 

Wednesday,  May  19.    Morning  Session,  Nine  0 'Clock. 

1.  Invocation— Rev.  I.  P.  Martin. 

2.  "How  Can  We  Benefit  the  General  Live  Stock  Interests  of  the  State  ?"- 
— -May  Overton,  president  State  Live  Stock  Association,  Nashville. 

3.  "What  Steps  are  Necessary  to  Increase  the  Profitable  Dairy  Cow  in  Ten- 
nessee?"-— Geo.  Campbell  Brown,  Spring  Hill. 

4.  "The  Relation  of  Dairy  Farming  to  Soil  Building.  With  Special  Refer- 
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ence  to  Homie-Grown  Feeds" — B.  H,  RaAvl,  chief  dhivj  division,   bureau  of 
animal  industry,  United  States  department  of  agriculture,  Washington,  D.  C. 

Afternoon  Session,  1:30  O'clock. 

1.  Sheep  in  Tennessee: 

(a)  "The  Type,  Management,  Crops  and  Pastures"— Joseph  P.  Wing, 
Mechanicsburg,  Ohio. 

(b)  "The  Parasites  of  Sheep" — Prof.  II.  A.  Morgan,  director  experi- 
ment station,  Knoxville. 

2.  The  Profitable  Raising  of  Hogs  : 

(a)  "The  Type,  Management  and  Feeds" — J.  D.  B.  DeBow.  Nashville. 

(b)  "Demonstration  of  Use  of  Hog  Cholera  Serum" — Dr.  M.  Jacob, 
experiment  station,  Knoxville. 

3.  Feeding  of  Beef  Cattle : 

(a)  "Home-Grown  Rations  vs.  Commercial  Feeds" — Prof.  F.  C. 
(t>ueener, 

(b)  "Pastures  and  Feeding  on  Pasture" — Capt.  H.  R,  Clay,  Church 
Hill. 

(c)  "Markets" — Dudley  F.  Brown,  Knoxville. 

Evening  Session,  7:30  0 'Clock. 

The  evening  session  will  be  devoted  to  discussions  of  questions  or  prob- 
lems suggested  by  the  day's  exercise  and  a  question  box. 

Thursday,  May  20.    Morning  Session,  Nine  0 'Clock. 

1.  Invocation — Rev.  J.  J.  Taylor. 

2.  "The  Agricultiu-al  Resources  of  the  State,  and  What  is  Being  Done  to 
Develop  and  Promote  Them" — Hon.  John  Thompson,  commissioner  of  Agricul- 
ture, Nashville. 

3.  "Economics  of  Good  Roads:  Construction.  Effect  on  Country  Life, 
Profit  to  the  Farmer" — ^W.  S.  Keller,  Jackson. 

4.  Discussion. 

5.  Election  of  officers  and  reports  of  committees. 

Horticulturists'  Meet.    Wednesday  Morning,  May  19. 

9  a.  m. — Organization. — Appointment  of  connnittees. 

9:20  a.  m.— "The  Inspection  of  Nursery  Stock."— Prof.  G.  :\r.  PxMilley, 
Knoxville. 

9:40  a.  m. — "Truck  Growing  for  Market" — C.  W.  Emory,  president 
Knox  County  Berry  and  Truck  Growers'  Association. 

10  a.  m. — "TVuck  Crops  for  Commercial  Canneries"— J.  M.  Slokely. 
Newport. 

10:20  a.  m.— "The  Home  Caiiiicry "— S.  II.  Nicely.  AVashbiii-ii. 
10:40  a.  m. — "Economic  T'se  of  Low-ilrade  Oreii.-ird    Prodiiefs"     S.   \. 
Varnell,  Cleveland. 

n    ;i.    111. — "C()lllliierei;d    S1  l';i\vl)el'r\-    Ciilhife" — E.    C.    ('(ileiii:!  ii.    I '.e;i  I'deil. 
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11:20  a.  m. — "Marketing'  Strawberries" — J.  R.  II.  Hilton.  Knoxville. 
11:40  a.  m.— "The  Orchard  Needs  of  Tennessee" — C.  A.  Keft'er. 
A  night  session  may  be  arranged  for  the  discussion  of  the  above  topics 
and  any  others  of  interest  to  the  orchardist  and  truck  grower. 

Dairymen's  Meet.    Wednesday  Afternoon,  May  19. 

1:30  p.  111. — "What  is  the  Profitable  Cow  for  Tennessee"- — B.  H.  Rawl, 
ehief  of  dairy  division,  bureau  of  animal  industry,  United  States  department 
of  agriculture. 

2:30  p.  m.— "How  Can  We  Make  the  Most  Out  of  Our  Dairy?" 

(a)  "Shall  We  sell  Whole  Milk  .^"— J.  W.  McGee.  Cleveland. 

(b)  "Sell  Cream"— D.  W.  Duncan.  Cleveland. 

(c)  "Make  Butter"— D.  W.  Collins,  Sweetwater. 

3  p.  m. — "Crops  to  be  Grown  and  Rotation  of  Same  for  Profitable  Dairy 
Production" — F.  H.  Denniss,  Knoxville. 

3  :30  p.  m. — "How  Can  We  Best  Encourage  Dairying  in  East  Tennessee?" 

(a)  "Dairying  at  State  and  County  Fairs"— F.  D.  Fuller.  Hermitage. 
Nashville. 

(b)  "Monthly  Meeting  of  Dairymen  in  Each  County" — J.  A.  Reagan, 
Sweetwater. 

(c)  "More  Reading  of  Dairy  Publications" — D.  C.  Young.  Sweetwater. 

4  p.  m. — "]\Iaking  Butter  in  the  Farm  Dairy" — F.  H.  Trent.  Rockwood. 
and  Mrs.  W.  V.  DeVault,  Johnson  City. 

FARMER— TWO 

4:30  p.  m. — "Butter  Judging  and  Discussion." 

A  night  session  of  the  East  Tennessee  dairyman  may  be  arranged  at 

Avhich  time  a  more  thorough  line  of  discussion  of  topics  of  addresses  delivered 

during  the  afternoon  session  will  be  taken  up. 
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CULTURE  AND  AGRICULTURE. 

' '  The  hig-h  standard  of  moral  and  intellectual 
discipline  for  which  our  schools  and  universi- 
ties have  been  distinguished  has  not  been  low- 
ered, nor  has  the  pursuit  of  literary  and  histor- 
ical studies  been  checked  by  the  inclusion  in 
the  university  curriciiluni  of  thope  scientific 
studies,  especially  of  those  branches  of  applied 
science  for  which  such  ample  provision  has  now 
been  made.  I  rejoice  to  think  that  the  oppor- 
tunities open  to  the  young  men  of  our  great 
industrial  communities  of  acquiring  a  knowl- 
edge of  subjects  of  commercial  utility  in  an  at- 
mosphere of  academic  culture  are  being;  so 
greatly  increased,  and  I  find  it  difflcult  to  ex- 
press my  appreciation  of  the  manner  in  which 
the  great  responsibilities  which  rest  with  the 
authorities  and  teachers  of  a  university  such  as 
this  have  been  discharged.  It  is  a  source  of 
pleasure  to  me  to  know  that  you  have  provided 
also  for  the  study  of  the  theory  and  practice  of 
agriculture,  for  I  am  convinced  that  the  best 
possible  results  can  not  be  derived  from  the  in- 
dustry and  natural  ability  of  our  farmers  un- 
less they  are  properly  instructed  in  the  scien- 
tific aspects  of  their  work."— Remarks  of  King 
Edward  at  the  University  of  Leeds,  July,  1908. 


The  U.  T.  Farmer 
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THE  CONVENTION  OF  1909. 

The  Agricultural  Students  of  the  University  of  Tennessee  always  wel- 
come the  coming  of  the  East  Tennessee  Farmers'  Convention.  During  its 
sessions  classes  are  abandoned  for  both  professors  and  students  realize 
the  high  educational  value  of  the  convention.  The  senior  students  have 
seen  four  conventions,  and  all  pronoimce  that  of  1909  the  most  successful 
in  their  time.  It  was  a  matter  of  general  remark  and  congratulation 
among  the  delegates  that  in  variety,  in  the  quality  of  the  addresses,  in 
attendance,  and  in  sustained  interest,  this  was  the  most  successful  con- 
vention that  has  been  held  in  recent  years. 

It  is  no  reflection  on  previous  conventions  to  claim  for  this  a  high 
standard  of  delegates.  Evidently  the  vice-presidents  and  those  who 
selected  the  delegates  did  their  work  carefully  and  well,  and  the  result 
was  a  representative  body  of  farmers  who  would  be  a  credit  to  any  com- 
monwealth. 

The  attendance  at  all  the  sessions  was  above  the  average,  and  the 
interest  was  marked.  Only  three  speakers  were  "foreigners" — came 
from  outside  our  state — and  of  these  Mr.  Keller  is  a  resident  of  jMadison 
county,  though  at  present  in  the  Government  service,  while  Messrs.  Wing 
and  Rauls  have  proven  themselves  worth}^  the  distinction  of  Tennessee 
citizenship  by  their  previous  popularity  with  Tennessee  audiences. 

Mr,  J.  M.  Stokeley,  of  Newport,  was  interesting,  both  before  the  gen- 
eral convention  and  the  horticultural  section.  To  the  fruit  and  truck  grow- 
ers he  gave  practical  advice  on  canners'  crops  and  canning.  The  conven- 
tion was  fortunate  in  having  Hon.  May  Overton,  the  president  of  the  State 
Live  Stock  Association,  Mr.  Geo.  Campbell  Brown,  president  of  the  State 
Dairymen's  Association,  and  Dr.  J.  D.  B.  DeBow,  the  Berkshire  breeder, 
among  the  speakers.  These  gentlemen  reside  in  Middle  Tennessee  and 
each  is  a  successful  farmer  in  his  special  line.  Nothing  can  be  more 
fortunate  for  a  meeting  of  practical  men,  than  to  listen  to  the  experiences 
of  eminently  successful  specialists  familiar  witli  locnl  conditions. 

This  fact  was  further  illustrated  and  if  possible  emphasized,  in  llu^ 
addresses  of  Professors  iMoorers  and  Jacob,  of  the  Experiment  Station  si  all' 
Professor  Mooers'  remarks  on  soils  and  their  requirements  are  quoted 
in  part,  in  anothei-  place  in  this  issnc    Di-.  Jacob  gave  a  denionsl ration  of 
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the  inoculation  of  pigs  to  prevent  cholera.  Avhich  proved  of  great  interest 
to  the  farmers. 

Hon.  John  Thompson,  Conniiissioner  of  Agriculture,  has  won  the 
hearts  of  the  East  Tennessee  farmers  by  his  w^ay  of  doing  things.  While 
the  Convention  has  been  a  great  success  in  years  past,  Commissioner 
Thompson  has  appreciated  its  possibilities  far  more  than  any  of  his 
predecessors,  and  has  made  its  sessions  a  great  practical  school.  It  is 
through  his  efforts  that  transportation  has  been  secured  for  the  delegates, 
and  it  is  to  his  hearty  co-operation  the  Convention  is  a  heavy  debtor. 

The  special  session  devoted  to  horticulture  vv^as  well  attended,  and 
quite  the  most  interesting  horticultural  meeting  ever  held  in  the  State. 

Professor  Bentley  gave  a  demonstration  of  the  more  common  diseases 
of  fruit  trees  in  the  nursery,  and  told  what  the  law  requires  in  the  way  of 
freedom  from  insect  and  fungus  infestation.  Mr.  C.  M.  Emery  gave  a 
very  practical  and  helpful  discussion  of  market  gardeners'  crops,  and  the 
questions  that  followed  evinced  the  interest  of  his  hearers.  Canning  and 
canners'  crops  were  discussed  in  detail.  It  was  evident  that  home  can- 
ning is  a  permanent  part  of  East  Tennessee  truck  farming. 

In  the  late  afternoon  over  a  hundred  delegates  visited  the  University 
Fruit  Farm,  where  Professor  Keffer  gave  a  demonstration  of  spraying 
for  the  prevention  of  peach  rot  with  self-boiled  lime-sulphur  solution. 
Great  interest  was  here  manifested  in  orchard  management. 

The  special  session  devoted  to  dairying  was  equally  successful.  There 
was  a  demonstration  of  butter  judging  and  general  discussion  of 
dairy  topics,  led  by  such  experts  as  Chief  Raul  of  the  Dairy  Division, 
U.  S.  Dep't  of  Agriculture,  Professor  Denniss  and  Barnes,  of  the  Uni- 
versity, and  prominent  practical  East  Tennessee  dairymen. 

The  interest  in  these  sectional  meetings  shoM^ed  that  they  supply  a 
need,  and  warrant  the  hope  that  they  will  be  continued  and  the  number  of 
sections  increased. 

While  old  men  among  the  delegates  continued  to  constitute  a  major- 
ity of  the  Convention,  it  was  gratifying  to  see  an  increased  number  of 
young  farmers  present,  and  their  apparent  interest  was  one  of  the  most 
pleasing  features  of  the  Convention.  All  in  all  it  was  a  great  convention, 
reflecting  credit  upon  the  officials  who  planned  it,  and  upon  the  delegates 
whose  presence  and  attention  proved  its  svorth. 


REPORT  OF  COMMITTEE  ON  MEMORIAL. 

Memorial  to  Capt.  E.  G.  McClure. 

Capt.  E.  G.  McClure  was  born  in  Washington  County,  near  Jones- 
boro,  Tennessee,  where  he  grew  to  manhood  and  spent  most  of  his  life. 
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He  entered  the  service  of  the  Confederate  Army  while  quite  young  and 
obtained  the  rank  of  captain. 

While  he  was  considered  one  of  the  best  farmers  of  his  section,  the 
greater  part  of  his  life  was  spent  in  the  educational  interests  of  his 
county.  He  held  a  professorship  in  "Washington  College  for  several 
years  and  was  at  one  time  the  president.  He  was  a  ruling  elder  in  the 
Presbyterian  Church,  and  also  a  trustee  of  Washington  and  Tusculum 
College  at  the  time  of  his  death.  As  a  citizen  we  had  none  better;  he 
was  held  in  the  highest  regard  for  his  conscientious  adherence  to  the 
right  and  for  his  mental  ability. 

He  was  a  churchman,  and  a  high  class  farmer  and  educator,  and 
each  and  all  of  these  interests  lost  a  valuable  promoter  in  his  death.  He 
was  about  65  years  of  age  at  his  death.  Of  him  it  can  be  said  that  those 
who  knew  him  best  loved  him  most. 


Memorial  to  James  Walter  Young-. 

James  Walter  Young  was  born  July  31,  1868,  at  Eagle  Bend,  near 
Clinton,  Tenn.  He  died  September  20,  1908,  at  the  place  of  his  birth. 
The  son  of  one  of  the  State's  best  known  jurists,  Judge  D.  K.  Young, 
he  enjoyed  all  of  the  advantages  of  favored  youth.  With  his  vocation  as; 
lawyer,  the  father  combined  the  business  of  farming.  In  his  beautiful 
home  on  his  fertile  farm  of  large  acreage  on  the  Clinch  Kiver,  he  sur- 
rounded his  children  with  the  best  associations  and  influences. 

In  time  Mr.  Young  became  a  student  at  the  University  of  Tennessee. 
There  he  impressed  his  personality  upon  thie  student  body  and  the 
teaching  staff  as  one  of  gifted  mind.  His  talents  as  a  writer  were  made 
manifest  in  the  pages  of  the  Monthly  Literary  Magazine,  of  which  he 
was  one  of  the  editors.  He  became  a  graduate  of  the  Law  Department. 
Later,  to  fit  himself  for  a  larger  career  in  law,  he  took  a  course  at  Har- 
vard University.  His  literary  tastes  and  accomplishments  led  him  to  be- 
come connected  with  the  press,  and  for  a  time  he  did  work  on  the  New 
York  Sun. 

Returning  to  his  Tennessee  home,  he  entered  upon  the  practice  of  law, 
associated  with  his  venerable  father.  Unable  to  throw  off  the  fascination 
for  writing,  he  continued  to  write  for  magazines  and  newspapers.  He 
wielded  a  graceful  pen,  was  clear  and  cogent  in  the  expression  of  his 
ideas,  and  had  a  critical  faculty  which  was  incisive  and  illum.inating. 

Preferring  the  peaceful  and  delightful  pursuits  of  agriculture  to  the 
practice  of  law,  Mr.  Young  soon  abandoned  law  and  ])ecame  actively  en- 
gaged in  farming  near  liis  IjovIkmx]  "s  lioiiic.  With  hearty  interest  and 
intelligent  enthusiasm  he  entered  upon  this  woi-k.  He  chose  (hairying 
as  the  most  congenial  and  proritahle  departineiit  of  fanii  economy.  In 
building  up  his  herd   mid    iiiipi'oN'ing  his   rjiiaii    he  souulit    every   a\ail;d)le 
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iwemxe  of  inforniation  for  betterment.  He  took  the  best  live  stock  and 
dairy  papers,  he  visited  farmers'  institutes  and  participated  eagerly. 
He  conferred  Avitli  men  vs^hose  experience  would  give  him  helpful  hints. 
Not  infrequently  he  was  to  be  seen  on  the  University  experiment  farm. 
His  nitf-'rest  in  the  welfare  and  progress  of  the  East  Tennessee  Farmers' 
Convention  i.nd  Institute  was  deep  and  abiding.  He  never  failed  to  atleni 
its  meetiii.ys,  nor  to  derive  large  benefit  ircm  them. 

In  his  untimely  death,  this  organization  has  lost  a  zealous  member/ 
In  grateful  recognition  of  his  sympathy  and  cooperation,  and  in  memory 
of  his  life  and  seiwices,  the  East  Tennessee  Farmers'  Convention  and 
institute  adopts  this  memorial  as  an  expression  of  the  worth  of  ]Mr. 
Young  and  of  sorrow  over  his  death.  In  sadly  considering  the  great 
loss  sustained  in  his  death  we  are  made  even  more  sorrowful  by  the 
glimpses  given  us  of  the  possibilities  of  latent  powers  evinced. 

H.  B.  CLAY, 
GEO.  F.  MELLEN, 
W.  GETTYS, 
W.  R.  REEVES, 

Committee. 


THE  CONVENTION'S  INTEREST  IN  AN  EAST  TENNESSEE  FAIR. 

The  annual  sessions  of  the  East  Tennessee  Farmers'  Convention  have 
been  of  great  service  to  the  agricultural  interests  of  this  section,  but  with 
united  effort  the  convention  may  even  more  permanently  aid  in  the  devel- 
opment of  agricultural  and  educational  enterprises  of  lasting  benefit  to 
the  rural  life  of  the  state.  A  well  organized  and  successfully  managed 
agricultural  fair  is  the  only  school  of  all  the  people.  The  function  of 
such  a  fair  is  met  by  no  other  educational  institution.  It  is  not  surpris- 
ing then  that  the  East  Tennessee  Farmer's  Convention  should  consider 
the  value  of  a  fair  for  this  section  of  the  State  and  means  of  promoting  it. 
In  the  business  meetings  of  the  vice-presidents  which  were  held  each 
morning  prior  to  the  regular  program  of  the  convention  much  time  was 
spent  in  discussing  the  fair  problem.  A  committee  to  consider  means  of 
promoting  such  an  enterprise  was  appointed  and  the  following  resolution 
was  introduced  and  passed  by  the  convention. 
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THE  EAST  TENNESSEE  FAIR 

Resolutions  Adopted  by  the  East  Tennessee  Farmers'   Convention  and 
Institute,  Knoxville,  May  20th,  1909. 

E-ealizing  the  many  advantages,  in  all  branches  of  agriculture  and 
live  stock  industry,  that  would  be  derived  from  an  East  Tennessee  fair, 
your  Committee  recommends  the  following  report : 

1.  That  we  heartily  endorse  an  East  Tennessee  fair,  to  be  located 
in  the  county  offering  the  greatest  inducements. 

2.  That  the  county  vice-presidents  of  the  East  Tennessee  Farmers' 
Convention  may  take  in  the  fair  be  used  toward  the  buying  of  real  estate 
such  representation  as  may  hereafter  be  decided  upon. 

3.  That  whatever  amount  of  stock  the  East  Tennessee  Farmers' 
Convention  may  take  in  teh  fair  be  used  toward  the  buying  of  real  estate 
or  the  buying  of  shares  which  warrant  real  estate  security. 

H.  M.  WILSON 
JNO.  A.  JONES 
ALBERT  R.  RANKIN 
I  W.  V.  DE  VAULT 

W.  C.  SHAW 
Committee. 

From  the  above  resolution  it  is  clear  that  the  East  Tennessee  Farm- 
ers' Convention  stands  ready  to  co-operate  through  its  executive  com- 
mittee with  that  community  which  offers  the  best  opportunity  for  the 
successful  conduct  of  a  division  fair. 

The  convention  instructs  its  Executive  Committee  by  resolution  to 
take  up  the  matter  of  an  East  Tennessee  Division  Fair  with  that  place 
offering  the  greatest  inducements  and  authorizes  the  Executive  Com- 
mittee to  subscribe  under  the  above  resolutions  an  amount  of  money  for 
the  promotion  of  said  fair  that  may  be  necessary,  provided,  said  amount 
shall  not  exceed, $2,500.00. 


PERSONALS. 


Many  farmers  took  the  automobile  ride  and  enjoyed  the  experience 
of  scaring  the  other  fellow's  horse. 

The  Convention  was  good  to  President  Roberts  and  Secretary 
Morgan,  presenting  them  witli  elegant  tea  sets. 

Austin  W.  Shofner  represented  tlie  College  of  Agriculture  in  the 
closing  exercises  of  the  University  in  a  most  creditable  manner. 

F.  A.  B.  Roark,  a  short  course  student  of  '07,  is  vice-presi(i(Mi(  IVoiii 
James  County,  and  tnkcs  an  active  ]y,\v\  in  all  coiivoiilion  afl'aii's. 
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Col.  John  Thompson,  Tennessee's  distinguished  Commissioner  of  Ag- 
riculture, was  prominent  in  all  the  activities  of  this  year's  convention. 

Dr.  Jacob  made  a  most  interesting  and  successful  demonstration  of 
immunizing  hogs  against  cholera  on  the  morning  of  the  third  day's  session. 

R.  L.  Jones,  State  Superintendent  of  Education,  dropped  in  on  the 
Convention  and  passed  a  few  remarks  to  the  farmers.  Mr.  Jones  was 
raised  on  a  farm  in  White  County,  and  is  very  much  interested  in  matters 
related  to  the  betterment  of  rural  conditions. 

Prominent  among  the  visiting  speakers  at  the  Convention  were  Joe. 
E.  AVing,  Mechaniesburg,  Ohio ;  Hon.  May  Overton,  President  of  the  State 
Live  Stock  Association,  Nashville,  Tenn. ;  Judge  J.  D.  B.  DeBow,  of  Raven- 
v.'ood  Berkshire  Farm,  Nashville ;  Geo.  Campbell  Brown,  President  of 
State  Dairymen's  Association,  Spring  Hill,  Tenn.;  B.  H.  Raul,  Chief  of  the 
Dairy  Division,  U.  S.  Dep't  of  Agriculture,  Washington,  D.  C,  and  AV.  S. 
Keller,  the  good  roads  expert  of  the  U.  S.  Dep't  of  Agriculture.  The 
addresses  of  these  gentlemen  were  much  appreciated. 


THE   U.   T.   FARMER   BECOMES   THE    CONVENTION'S    OF.FIOIAL 

ORGAN. 

In  the  past  it  has  been  difficult  during  the  interval  between  meetings 
without  a  vast  amount  of  correspondence  to  keep  the  members  of  the 
convention  posted  as  to  the  services  each  county  vice  president  rendered. 
There  has  been  no  medium  of  communication  among  the  delegates.  The 
work  of  individual  county  institutes  has  been  unknown  in  other  counties 
and  the  encouragement  that  comes  from  a  knowledge  of  what  co-workers 
can  do  has  in  a  very  great  measure  been  lost  to  the  farmers  represented 
in  the  convention. 

Feeling  the  need  of  a  medium  of  communication,  the  vice-presidents 
adopted  a  resolution  authorizing  the  secretary  to  use  the  U.  T.  Farmer 
as  the  official  organ  of  the  Convention  and  to  publish  through  this  period- 
ical all  matters  of  business  and  interest  to  its  members.  The  secretary 
was  further  instructed  to  give  the  management  of  the  U.  T.  Farmer  the 
names  and  addresses  of  the  officers  of  the  Convention.  The  president, 
vice  president,  county  vice  president  and  members  of  the  executive  com- 
mittee— in  order  that  copies  of  the  Farmer  might  be  sent  regularly  to 
these  officials. 

In  the  future  these  official  announcements  relating  to  the  East  Ten- 
nessee Farmers'  Convention  will  be  made  through  the  U.  T.  Farmer  and 
the  management  will  be  glad  to  devote  each  month  several  pages  to  con- 
vention interests.     The  vice  presidents  are  especially  invited  to  send  to 
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the  Farmer  items  of  interest  relating  to  farmers'  institute  work,  conven- 
tion work,  or  to  the  activities  of  the  farm. 

Address  all  matters,  U.  T.  Farmer,  College  of  Agriculture,  Kuoxville, 
Tenn. 


THE  FARMERS  AT  THE  EXPERIMENT  STATION. 

The  members  of  the  Convention  always  enjoy  their  visits  to  the 
various  departments  of  the  experiment  station.  This  year  the  field  crops 
and  plots  were  exceptionally  fine.  The  double  crop  systeius  now  in 
vogue  indicate  what  may  be  done  by  more  intensive  methods  m  hay  and 
grain  production  when  live  stock  is  used. 

The  large  fields  of  mixtures  of  hairy  vetch,  crimson  clover  a  ad  Smona 
oats  were  especially  attractive  pictures.  The  selections  of  immune  clover, 
barley,  oats,  wheat  and  other  crops,  promise  better  yields  in  the  future. 
That  alfalfa  may  be  successfully  grown  in  Tennessee  was  amply  demon- 
strated. The  station's  method  of  clean  culture  preparation  the  appli- 
cation of  green  or  farm  yard  manure  and  liberal  applications  of  lime  and 
phosphorus  has  proven  most  successful.  The  discing  of  alfalfa  has  proven 
very  beneficial  as  Avas  indicated  in  the  increased  stand  on  a  field  that  has 
for  more  than  two  seasons  been  disced  twice  after  each  cutting.  The  farm- 
ers asked  many  questions  relative  to  the  use  of  ground  limestone  rock. 
More  than  100  tons  of  this  material  has  been  used  on  the  station  during 
the  last  two  years  with  remarkable  results.  After  Prof.  Mooers'  address 
on  the  value  of  rock  lime  a  demonstration  of  its  application  was  given 
with  a  Superior  Distributor,  upon  land  in  preparation  for  alfalfa.  As 
much  as  three  tons  per  acre  was  applied  in  the  demonstration.  There  is 
a  great  opportunity  for  counties  building  turnpikes  to  supply  farmers 
with  a  cheap  lime  in  the  form  of  crushed  rock.  In  fact  the  money  realized 
on  bonds  could  be  made  go  much  further  if  counties  owning  crushers 
would  sell  farmers  lime  rock  screenings'  at  $1.00  per  ton. 


FUTURE  PROGRAMMES  OF  THE  EAST  TENNESSEE  FARMERS' 

CONVENTION. 

At  this  year's  convention,  for  the  first  time,  special  meetings  wore 
devoted  to  Dairying  and  Horticulture.  The  interest  was  so  pronounced 
that  it  seems  advisable  to  devote  more  time  to  special  interests.  The 
"greatest  good  to  the  greatest  number"  is  a  good  maxim  to  follow  in  ar- 
ranging programmes.  Here  are  a  few  suggestions  for  the  otficials  of  the 
convention  to  think  about  before  f(U'mulating  the  i)rograiinm'  for  the  next 
convention. 

1.     Let  the  business  meetings  of  tlie  vice-{)residents  he  iiehl  on  I  he 
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ciay  previous  to  the  openino-  of  the  convention,  thus  avoiding  delay  in 
opening  the  regular  daily  sessions. 

2.  Hold  general  sessions  of  the  convention  in  the  morning  and  even- 
ing (night)  of  each  day,  leaving  the  afternoons  free  for  departmental 
meetings. 

3.  Establish  departments  of  Field  Crops,  Live  Stock,  Dairyinsr, 
Horticulture.  Poultry  and  Women's  Work.  Each  department  to  hold 
not  more  than  two  afternoon  sessions,  with  special  programmes  devoted 
to  the  interests  concerned.  The  Department  sessions  may  be  held  at  the 
University  Farm,  the  University  Fruit  Farm,  or  on  the  Campus,  and 
demonstrations  may  thus  be  arranged. 

4.  Only  such  subjects  and  business  shall  be  discussed  at  the  general 
sessions  of  the  convention  as  are  of  interest  to  all  farmers:  purely  depart- 
mental topics  to  be  reserved  for  the  special  programmes.  At  the  same 
time  every  agricultural  interest  of  any  prominence  or  promise  in  East 
Tennessee  may  properly  find  place  in  the  general  sessions. 

5.  The  general  sessions  should  be  inspirational  and  the  special  de« 
partments  should  be  largely  instructive  and  devoted  to  details. 


OFFICERS  FOR  1910  CONVENTION. 

President,  W.  E.  Reeves,  Jonesboro,  Washington  County. 
Vice-president,  J.  W.  Cate,  Cleveland,  Bradley  County. 
Secretary  and  Treasurer,  H.  A.  Morgan,  Knoxville,  Knox  County. 


County  Vice-presidents. 


Name 

H.  G.  Dail 
W.  S.  Lloyd 
A.  C.  Atchley 
J.  W.  McGhee 
L.  S.  Richardson 
J.  A.  Whitehead 
A.  B.  Lanham 
J.  C.  Easterly 
A.  F.  Bryan 
N.  P.  Earnest 
S.   S.   Smith 
W.   S.  Beck 
John  M.  Southern 
A.  W.  Maine 
F.  A.  B.  Roark 


Post  office 

Clinton 

Pikeville 

Maryville 

Cleveland 

LaFollette 

Hampton 

Tazewell 

Parrottsville 

Rutledge 

Chucky 

Whitesburg 

Chattanooga 

Sneedville 

Rogersville 

Birchwood 


County 

Anderson 

Bledsoe 

Blount 

Bradley 

Campbell 

Carter 

Claiborne 

Cocke 

Grainger 

Greene 

Hamblen 

Hamilton 

Hancock 

Hawkins 

James 
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W  .B.  Stokely 

Dandridge 

Jefferson 

N.  R.  Wills 

Mountain  City 

Johnson 

John  A.  Jones 

Concord 

Knox 

James  R.  "Willson 

Loudon 

Loudon 

H.  M.  Wilson 

Niota 

]\IcMinn 

A.  R.  Rankin 

Jasper 

]\Iarion 

E.  M.   Graves 

Decatur 

Meigs 

James   May 

Sweetwater 

Monroe 

R.  H.  IMadan 

Lansing 

Morgan 

F.  D.  Cop  eland 

Fetzerton 

Polk 

H.  L.  Reynolds 

Dayton 

Rhea 

W.  C.  Shaw 

Ilarriman 

Roane 

Jasper  Hewitt 

Rofcbins 

Scott 

W.  T.  Alley 

DuiJap 

Sequatchie 

T.  D.  W.  McMahon 

Sevierville 

Sevier 

Joe  C.  Gray 

Bristol 

Sullivan 

E.  L.  Anderson 

Johnson 

Unicoi 

A.  F.  Smith 

Paulett 

Union 

W.  V.  DeVault 

Johnson  City 
Executive  Committee. 

Washington 

\ 

John  A.  Jones 

Concord 

Knox 

W.  G.  Lenoir 

Philadelphia 

Loudon 

G.  H.  Strong 

McMillan 

Knox 

W.  T.  Roberts 

Riceville 

McMinn 

H.  L.  Reynolds 

Dayton 

Rhea 

H.  M.  Willson 

Niota 

McMinn 

J.  K.  P.  Wallace 

Clinton 

Anderson 

H.   B.    Clay     ^        . 

Church  Hill 

Hawkins 

D.  W.  Duncan 

Tasso 
Finance  Committee. 

Bradley 

H.  M.  Wilson 

Niota 

McMinn 

D.  W.  Duncan 

Tasso 

Bradley 

11.  A.  Morgan 

Knoxville 

Knox 

CoTnmittee  on  Resolutions. 

James   Rector 

Cumberland  Gap 

Claiborne 

F.  A.  B.  Roark 

Birchwood 

James 

J.  A.  Farmer 

White  Pine 

Jefferson 

R.  P.  Donnelly 

Mountain  City 

Johnson 

O.  W.  Fetzer 

Fetzorton 

Polk 

W.  II.  George 

Louisville 

Blount 
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THE  IDEAL  FARMERS'  CONVENTION. 

The  success  of  the  Conventiou,  while  gratifying,  does  not  imply  that 
it  has  reached  perfection.  On  the  contrary  it  suggests  the  possibility  of 
far  greater  results  as  the  outcome  of  more  perfect  organization  and  con- 
sequent interest  among  the  rank  and  file  of  the  farmers  at  home. 

In  the  very  nature  of  the  ease,  only  a  few  of  the  many  farmers  in 
East  Tennessee  can  attend  the  Convention  in  Knoxville:  but  there  is  no 
good  reason  why  every  county  should  not  hold  an  institute  of  its  own, 
with  permanent  organization  and  frequent  meetings.  The  Ideal  Farmers' 
Convention  will  be  composed  of  delegates  named  by  such  county  organi- 
zations, and  the  delegates  will  report  to  them  in  as  full  detail  as  may  be, 
what  they  heard  at  Knoxville.  Every  Vice-President  of  the  East  Ten- 
nessee Farmers'  Convention  should  thoroughly  organize  his  home  county, 
using  the  delegates  to  the  convention  just  closed  as  a  nucleus.  Let  each 
Vice-President  send  out  a  call,  and  make  it  the  duty  of  each  delegate 
who  came  to  Knoxville  to  secure  the  attendance  of  the  farmers  of  his 
neighborhood.  Hold  a  meeting  at  the  County  Court  House  at  a  con- 
venient time.  Arrange  a  good  programme  and  assign  the  topics  to  suc- 
cessful farmers.  If  possible  have  monthly,  or  at  least  quarterly  meetings- 
Call  them  what  you  will — Clubs,  Institutes,  Farmers'  Conventions — but 
get  in  all  the  agriculture  that  is  possible,  and  keep  out  all  politics!  Let 
the  members  of  the  county  institutes  have  a  voice  in  naming  the  delegates 
to  the  annual  convention  in  Knoxville. 

Interest  the  women,  and  the  boys  and  girls.  One  of  the  pleasing 
features  of  the  last  convention  was  the  presence  of  an  entire  school, 
with  the  teacher,  from  Blount  County.  The  boys  and  girls  visited  the 
University  Farm  and  the  Fruit  Farm  and  listened  attentively  to  several 
of  the  addresses.     They  were  benefited,  and  so  were  their  home  people. 

The  ladies  should  take  an  active  part  in  the  County  Institute.  The 
writer  recalls  a  farmers'  meeting  in  Coffee  County  at  which  many  of  the 
farmers  wives  and  daughters  assisted,  to  the  great  advantage  of  all  con- 
cerned. Let  there  be  women  delegates  to  the  Knoxville  Convention. 
There  are  home  problems,  as  well  as  field  problems,  which  can  be  better 
solved  b}"  advice  and  interchange  of  ideas.  The  Ideal  Farmers'  Conven- 
tion will  number  among  its  most  important  sections,  that  devoted  to 
woman's  work. 

Interest  the  boys  and  girls.  It  has  often  been  said  there  are  not 
enough  young  men  among  the  delegates :  why  not  organize  in  each  county 
institute  a  Junior  Order  of  Tennessee  Farmers,  and  have  corn  growing 
contests,  and  other  friendly  rivalries  of  interest  to  future  farmers? 

The  Farmers'  Convention  is  above  all  else  educational,  and  the  ideal 
convention  will  see  in  the  work  of  enlisting  and  increasing  the  interest 
of  young  people  in  agriculture  a  purpose  worthy  its  greatest  efforts. 
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GRAINS  AND  LEGUMES  FOR  FORAGE. 

To  the  great  majority  of  visitors  to  the  University  Farm  the  most 
impressive  lesson  learned  was  the  use  of  oats  and  Canada  field  peas ;  oats, 
crimson  clover  and  hairy  vetch;  and  crimson  clover  and  rye  as  hay  or 
forage  crops.  All  three  of  these  mixtures  were  seen  under  field  condi- 
tions. The  average  farmer  has  much  more  faith  in  results  displayed  in 
fields  several  acres  in  extent,  than  in  plots  of  small  size,  and  here  were 
splendid  crops  covering  areas  such  as  he  might  use  at  home. 

In  every  case  these  crops  were  sown  after  a  regular  crop  had  been 
harvested.  The  most  attrd,ctive  combination — Smona  oats,  crimson  clover 
and  hairy  vetch,  was  sown  last  October,  on  land  from  which  a  heavy  crop 
of  ensilage,  sorghum  and  clay  peas  had  been  harvested.  Neither  the 
ensilage  crop  nor  the  forage  crops  received  a.  pound  of  fertilizer  (the  land 
was  strong)  and  it  was  easy  to  see  that  the  station  would  cut  two  tons 
per  acre  of  first  class  hay  from  the  field.  This  has  since  been  done,  and 
Superintendent  Campbell  thinks  the  yield  would  have  been  much  heavier 
had  the  crop  been  cut  ten  days  earlier. 

During  the  first  half  of  June,  soy  beans  will  be  drilled  in  this  field. 
The  land  will  not  be  idle  a  week !  This  is  the  kind  of  farming  Tennessee 
needs. 

The  crops  of  Canada  peas  and  oats  is  on  poorer  land  and  Professor 
Morgan  is  doing  what  many  farmers  might  consider  an  extravagant  thing, 
for  instead  of  cutting  this  heavy  crop  he  is  plowing  it  under!  That  stiff 
clay  loam  needs  humus,  and  this  is  the  way  to  make  it.  Then  it  will  be 
given  a  heavy  dressing  of  lime-rock  dust  and  then,  when  the  Convention 
makes  its  next  inspection,  just  be  prepared  to  see  a  crop  on  that  field  such 
as  it  never  produced  before ! 

These  forage  crops  of  winter  cereals  and  legumes,  sown  in  September 
or  October,  after  the  season's  crop  is  harvested  and  cut  in  May,  in  time 
for  late  corn,  cow  peas,  soy  beans  or  ensilage,  not  only  provide  ha,y  of 
feeding  quality,  higher  than  timothy,  but  they  protect  the  soil  from  the 
impact  of  heavy  winter  rains,  they  prevent  erosion,  and  thus  from  every 
point  of  view,  are  a  distinct  gain  to  the  farmer. 

The  old  one-crop-a-year  method  of  farming  is  doomed  in  Tennessee. 
We  are  growing  two  crops  now,  and  some  of  us  are  doing  even  better 
than  that. 

Sow  a  field  of  oats,  crimson  clover  and  hairy  vetch  next  September. 


ESSENTIAL  FACTS  WITH  REGARD  TO   LIME  FOR   TENNESSEE 

SOILS. 

Lime  contains  one  of  the  necessary  ehMuents  of  plant  food  and  may 
be  needed  on  that  account.    Usually,  howevei-.  ils  favornhle  action  can  be 
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attributed  to  other  effects,  in  particular  to  the  correction  of  an  acid  or 
sour  condition  of  the  soil  and  to  the  liberation  of  other  elements  of  plant 
food ;  also  to  the  improved  physical  condition  of  the  soil. 

The  soils  of  Tennessee  are  poor  in  lime,  according  to  the  numerous 
chemical  analyses  made  at  the  Station.  One  to  two-tenths  of  a  pound  of 
lime  in  100  pounds  of  soil  is  a  usual  amount,  while  one-half  a  pound  would 
be  required  for  an  ample  supply.  Field  experiments  not  only  at  the 
Station  farm,  but  elsewhare,  in  various  parts  of  the  State,  corroborate 
the  conclusions  of  the  chemical  work  and  prove  lime  to  be  of  much  prac- 
tical importance.  In  some  instances  practically  no  clover  (alsike)  could 
be  obtained,  even  with  the  aid  of  12  tons  of  manure  to  the  acre,  unless 
lime  w^ere  added.  With  the  application  of  one  ton  of  quicklime  to  the 
acre,  splendid  crops  resulted.  Both  fertilizers  and  farmyard  manure 
were  greatly  strengthened  in  this  way.  Wheat,  corn  and  cowpeas  were 
also  found  to  respond  profitably  to  lime.  A  series  of  experiments  on  the 
farm  of  W.  P.  Ford,  South  Knoxville,  gave  the  following  results,  which 
are  characteristic  of  those  obtained  elsewhere  in  a  rotation  of  cowpeas 
followed  by  wheat : 

Plot  Fertilizer  per  acre 

(Applied  to  cowpeas  only) 

6      None 

ft.        (  200  lbs.  acid  phosphate      ) 
(    50  lbs.  muriate  of  potash  ) 
1       The  same  as  plot  No.  7,  but  no  cowpeas 
10      None 
4       The  same  as  No.  7 

Attention  should  be  called  to  the  fact  that  in  other  experiments  the 
turning  under  of  cowpeas  was  much  more  profitable  than  in  the  above, 
where  the  mechanical  condition  of  the  soil  was  plainly  helped  to  a  marked 
extent  by  the  mere  growing  of  the  cowpea  crop.  In  trials  on  other  farms, 
increases  of  6  to  8  bushels  of  corn  to  the  acre  were  usual  as  a  result  of 
liming.  In  the  majority  of  the  experiments  burnt  lime  was  used  at  the 
rate  of  2000  pounds  per  acre,  but  ground  limestone  in  about  te  condition 
of  coarsely  ground  corn  meal  has  been  tested  and  is  highly  recommended, 
but  should  be  applied  in  double  the  quantity  of  the  burnt  lime.  liime 
spreaders  are  valuable  in  applying  the  ground  rock,  and  both  the  Super- 
ior, manufactured  by  the  American  Seeding-Machine  Co.,  Springfield,  0., 
and  the  Stevens,  manufactured  by  the  Belcher  &  Taylor  Agricultural 
Tool  Co.,  Chicopee  Falls,  Mass.,  have  given  excellent  results. 

Lime  does  not  do  away  with  the  necessity  of  acid  phosphate  as  a 
fertilizer,  but  adds  to  its  value. 

Lime  is  destructive  to  vegetable  matter,  and  the  old  adage— 
"Lime  and  marl  without  manure 
Make  both  farm  and  farmer  poor" 


Disposition  of 
cowpea  crop 

Yield  of  grain  per  acre 
(average  of  two  years ) 

Removed  as  hay 

Without              With 
•lime                   lime 

13.2              20.5 

Removed  as  hay 

21.4              25.9 

eas 
Turned  under 
Turned  under 

11.0              16.4 
20.3              22.3 
22.2              25.9 
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should  be  heeded.    A  good  crop  rotation  in  this  connection  is  as  follows : 

Cowpeas 

Wheat 

Clover  and  grass  (2  years) 

Corn 
Apply  the  ground  limestone  at  the  rate  of  two  tons  per  acre,  once, 
at  the  outset  of  this  five-year  rotation. 
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WHAT  IS  THE  MATTER  WITH  THE  FARMER? 

Wisconsin  has  long  occupied  a  leading  place  in  edvicational  devel- 
opment, and  today  stands  at  the  head  in  the  number  and  quality  of  her 
a grj cultural  high  schools.  This  being  true,  the  following  answer  to  the 
above  c|uestion,  quoted  from  Hoard's  Dairyman,  is  of  especial  interest.  In 
Tennessee  and  throughout  the  country,  conditions  warrant  Gov.  Hoard's 
query,  and  everywhere  his  comment  is  true. 

"The  kind  of  education  the  farmer  receives;  the  state  has  been 
grievously  derelict  in  providing  the  farmer  with  an  education  that  would 
equip  him  for  his  life  work  and  at  the  same  time  develop  his  intellect. 

The  country  school  is  the  poorest,  the  most  incompetent  to  its  purpose 
of  any  school  in  the  land.  It  does  less  for  those  it  has  in  charge.  The 
poorest  school  in  village  or  city  is  a  king  beside  it  in  what  it  confers  upon 
its  children.  And  so,  'as  the  twig  is  bent  the  tree  is  inclined' — as  the 
child  is  educated  the  grown  man  takes  shape. 

At  the  country  school  95  per  cent  of  the  American  farmers  derive  all 
the  schooling  they  will  ever  receive.  Its  training  is  wretched  in  reading, 
writing  and  arithmetic.  It  teaches  the  farm  boy  or  girl  nothing  that  will 
help  him  or  her  to  comprehend  farm  problems  in  after  life.  Its  teachers  do 
nothing  to  create  in  farm  children  a  taste  for  the  literature  of  the  farm; 
consequently  the  farmer,  in  a  great  percentage  of  cases,  has  no  desire  for 
such  literature.  He  is  like  everyone  else,  very  largely  what  his  early 
education  has  made  him. 

As  a  rule,  farmers  do  not  appreciate  this  fearful  weakness  of  the 
country  school.  They  look  upon  it  wholly  from  what  it  costs,  not  what 
it  might  do  for  their  children. 

The  native  intellect  of  the  farmer  is  of  the  very  best.  Give  the  farm 
boy  or  girl  a  fair  chance  for  study  and  the  gaining  of  knowledge,  and  we 
need  not  fear  the  result.  But,  way  back  in  the  country  district  school 
starts  the  difficulty,  the  cause  for  all  the  hindrance,  all  the  waste  of 
natural  resources,  all  the  backwardness  of  mind,  all  this  refusal  in.  after 
life  to  read  and  make  progress.  Had  the  other  classes  in  American  society 
been'  given  the  same  school  in  their  youth,  where  would  they  be  today? 
The  farmers  of  the  United  States  must  awaken  to  a  better  understanding 
of  the  dwarfing  effect  the  country  district  school  has  upon  the  minds  of 
their  children.  It  is  their  duty,  for  the  sake  of  the  good  name  and  stand- 
ing of  the  name  and  profession  of  farming,  to  make  that  school  as  good 
as  can  be  and  an  inspiration  for  better  things. 
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Both  Phones 
796 


306  Gay  St. 
KNOXVILLE,  TENN. 


Warehouses  on  Southern  Ry.,  5(>3  B.  Jackson  Ave. 

iVlAINUPACTURERS 

Harness,   Saddlery  and    Fertilizers 

WHOUESA.UE    SEEDS 

Agricultural  Implements,  Machinery  and  Vehicles 

-it  •  !► 

We  carry  a  complete  line  of  Horse  Goods,  Car- 
liage  Robes,  Carriage  Heaters,  Whips,  etc.,  and  in 
addition  to  our  regular  stock  of  Harness  we  do  special 
work  in  this  line. 


I^NOXVILLE 


Tennessee. 


Please  iiicniiuii  llie  U.   T.  Farmer  a'lien  von  icrite  to  Advertisers. 


A  Reliable 
Helper 

Thafs  y^hat  thousands  of 
farmers  call  the  J.  H.  C. 
engine  —  a  reliable  helper 
—  the  best  hired  man 

Because  it  is  always  a  convenient  source  of  economical  power — works  right 
day  or  night,  summer  or  winter,  for  anybody — you  or  your  boy. 

They  are  built  on  right  lines,  and  made  so  simple  and  easy  to  understand 
that  nothing  but  neglect  or  misuse  can  put  them  out  of  action. 

Their  many  sizes  and  styles  adapt  them  to  all  farm  uses — operating  the 
sheller,  grinder,  thresher,  shredder,  fanning  mill,  churn,  separator,  pump,  saw, 
grindstone,  fodder  cutter,  washing  machine,  etc. 

I.  H.  C.  vertical  engines  made  in  2,  3  and  25-horse  power. 

Horizontal  (portable  and  stationary),  in  4, 6, 8, 10, 12, 15  and  20-horse  power. 

Gasoline  traction  in  10,  12,  15  and  20-horse  power. 

Famous  air-cooled  engines  in  1  and  2-horse  power. 

Also  Famous  sawing,  spraying  and  pumping  outfits.  A  complete  line  of 
Famous  self-contained  engines  mounted  on  skids  or  ready  for  mounting  by 
the  purchaser.  -* 

Call  on  International  local  agent  for  catalog  and  particulars,  or  write  the  home 
office.    Valuable  book,  "  300  Years  of  Power  Development,"  sent  on  request 

INTERNATIONAL  HARVESTER  COMPANY  OF   AMERICA 

(INCOBPORATED) 

CHICAGO.    V.  S.  A. 


EAST  TENNESSEE  PACKING  CO.; 

Office  No.  9  Market  Square 

All  Pork  and  Beef  Products. 

PACKING  HOUSE  SOUTH  KNOXVILLE. 

WE  ARE  ALWAYS  IN  THE  MARKET  FOR  LIVE  HOGS. 


MINOR'S    FLUID 

Dip  and  Disinfectant 

If   you   keep   Horses,   Cattle,   Hogs,  Sheep,   Poultry   or   Dogs 
You  cannot  afford  to  do  without  it* 
We  give  you  an  article  of  merit  at  a  reasonable  price. 
(Its  use  permitted  in  Official  dipping  for  Scab  on  Sheep.) 
Can  give  you  references  from  large  breeders  in  your  State. 
Let  us  send  you  circular  and  prices  f.  o.  b.  your  station. 

W.  E.  MINOR  &  CO.  Wade BIdg.  CLEVELAND,  OHIO 


Please  Mention  the  U.  T.  Farmer  when  vou  write  to  Advertisers. 


ONE  MILLION  IN  USE 

DE  LAVAL  CREAM 

SEPARATORS 

First — Always  Best — Cheapest 

THE  WORLD'S  STANDARD 

Ten  years  ahead  of  all  others  in  every 
feature  of  separator  practicability 


Beautiful  in  Design,  Perfect  in  Construction, 
Everlasting  in  Daily  Use 

Send  for  handsome  new  catalogue  illustrating  and  describing  the  new  and  im- 
proved machines  in  detail,  to  be  had  for  the  asking. 

THE  DE  LAVAL  SEPARATOR  GO. 


42     E.    MADISON    STREtT 

CHICAGO 

1213   i    121S   riLBERT  STREET 

PHILADELPHIA 

□  RUMM     Si    SACRAMENTO     STS. 

SAN  FRANCISCO 


General  Offices 

165  -  167  broadway 

NEW  YORK 


1T3-1TT    WILLIAM  STREET 

MONTREAL 

1  4  i    1  6     PRINCESS   STREET 

WINNIPEG 

lOT     FIRST  STREET 

PORTLAND,    OREG. 


"The  cow  is  the  surest  mortgage  lifter  of  any  animal  on  the  farm." — Exchange 

But  she  can't  do  it  all  alone.  If  she  gives  plenty  of  pure  milk, 
that's  her  share. 

The  dairyman's  share  is  to  keep  the  milk  pure. 

Separators,  cans  and  all  milk  utensils  may  be  kept  absolutely 
sweet  and  clean  with 


I 

j     Wyandotte  Dairyman's  Cleaner  and  Cleanser 

i 


Its  use  assures  the  maximum  of  cleanliness  with  the  minimum  of  labor. 
"WYANDOTTE"  is  endorsed  by  every  Agricultural  College  in  the  country 
as  well  as  by  dairymen  and  housewives  everywhere. 


>^    You  can  try  ''Wyandotte"  without  risk  j 

ulli  Ask  vour  dealer  or  suddIv  house  for  S 


Ask  your  dealer  or  supply  house  for 
Wyandotte  Dairyman's  Cleaner  and  Cleanser. 

Give  it  a  thorough  trial  and  if  you  do  not  find 
it  all  that  we  say  it  is,  return  the  unused  por- 
tion at  our  expense  and  the  trial  will  have 
cost  you  nothing. 


j§!!MEM| 

l-ac-Siiiiile  ols-lb.  S.n.li 

THE  J.  B.  FORD  COMPANY  wvfl"NmTE."S1)  s « 


This  Cleaner  has  been  awarded  the  highest  prize  wherever  exhibited. 
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^  WE  MAKE  A  SPECIALTY  OF  SUPPLYING  ^ 

I     SCHOOliS  AHD   LiflBORflTOHlES  i 

WITH  ALL  KINDS  OF  I 

FINE   CHEJWICALiS  I 


3 


© 
© 
©  ^ 

^  AND  REAGENTS  FOR  SCIENTIFIC  RESEARCH.  I 

k  Ik 

9  We  furnish  all  apparatus  for  Physical  and  Chemical  Labora-  ^ 

i  tories  and  all  the  best  makes  of  Microscopes.  J^  ^  ^ 

2  We  furnish  only  the  best  apparatus  and  refer  to  College  of  J 

4  Agriculture — University  of  Tennessee,  as  to  character  of  our  I 

a  goods  and  our  responsibility.    If  you  need  anything  along  the  ^ 

(?  line  of  Laboratory  Supplies,  write  us.  | 

I      CHAPMAN  DRUG  CO.,      I 

M  Formerly  Chapman,  White,  Lyons  Co.  ^ 

}  KNOXVILLE,  TENNESSEE.  | 
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I  We  wish  to  call  the  attention  of  the  Schools  | 

$  of  Tennessee  to  our  line  of  ^ 

i  SCIENTIFIC  APPARATUS  AND  CHEMICALS.  | 

^  We  Publish  the  Following  Catalogues:  ^^ 

^  ^ 

^  "M"     Containing  descriptions  and  prices  of  all  the  ap-  ^ 

^  paratus  needed  in  Physics  and  Chemistry.  ^ 

^  "N"      Biology  and  Physiology  with  prices  and  descrip-  ^ 

^  tions  of  the  Spencer  Microscopes.  ^ 

^  "Q"     A  list  of  Scientific  Lantern  Slides  for  all  depart-  ^ 

^  ments.  ^ 

^  "R"     Chemicals  and  Reagents,  inclnding  the  J.  T.  Baker  ^ 

*  analyzed  chemicals.  ^ 

^  "X"     Physiographical,  Geological  and  Meteorological  ap-  x 

^  paratus  inclnding  special  Lantern  Slides  for  above  ^ 

^  subjects.    Any  of  these  catalogue-s  will  be  sent  free  ^ 

^  to  Science  Instructors.  ^ 

5  We  are  in  position  to  ship  your  orders  promptly  and  give  ^ 

^        our  lowest  prices  to  the  Schools  direct.  f. 

^  When  you  are  ready  to   equip  your  Science  Laboratory,  ^ 

^        correspond  with  us.  ^ 


I  CENTRAL  SCIENTIFIC  COMPANY 

I  14  Michigan  street,       -       CHICAGO. 
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A  Successful   Hay  Press 


Successful  —  Because  it  makes  neat,  compact,  and  uniform  bales;  is 
operated  with  less  amount  of  power,  and  has  greater  capacity  than  any  other 
press  of  its  size. 

The  power  is  a  full  circle  with  two  strokes  of  the  plunger  to  one  revolu- 
tion of  the  sweep,  and  is  made  on  the  compound  lever  principle,  giving  speed 
and  great  power  where  they  are  needed. 

The  toggle  joint  construction  of  the  plunger  gives  greater  compression 
power  with  less  energy  than  any  other  method  known  to  modern  science. 

The  I.  H.  C.  Press  is  made  in  one  and  two-horse  power.  The  one-horse 
press  hasal4"xl8"  bale  chamber.  The  two-horse  press  is  built  with  three 
sizes  of  bale  chamber — 14"xl8",  16"xl8",  and  17"x22", 

Call  on  local  agent  and  inspect  this  press 
Write  for  complete  information 

International    Harvester    Company    of    America 

(incorporated) 
CHICAGO        -        -        U.  S.  A. 
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FINE  SELECTION  Of  PENNANTS  and  COLORS 

FOR     

THE    FOOT    BALL   SEASON 


Books 

Stationery 

Candies 


Student  Supplies    (| 
Drawing   Materials    | 


Athletic  Goods 


I  DON'T  FAIL  TO  SEE  THE  FOOT  BALL  POSTERS,  5c  EACH 

I  All  Orders  Promptly  Attended  to 

I    University  of  Tennessee      -     -      KNOXVILLE    I 


Please  tnention  the  U.  T.  Fanner  ivhcn  you  write  to  Advcttiscis. 


T/EtlUl'C      T^Air    "Good  things  to  eat" 
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A  young  man  is  judged  by  the 
Candy  he  sends  to  his  girl  «^  .^ 

!{  IftDld'Q  r^riffcHi^  Hfi  ^ill  P^ss  the  most 


KEHII'S  Gandy 


It  is  ALWAYS  the  Best:  no  chances  taken. 


Students  should  make    KERN'S    tiptown    headquarters;  they 
are  always  welcome 

PETER  KERN  CO. 

I  and  3  Market  Square  KNOXVILLE,    TENN. 


PROGRESSIVE  FARMING 

DEMANDS  THAT  YOU  INVESTIGATE  THE  MERITS 

QP 


Dick's  Blizzard 
Ensilage  Cutter 

(The  University  of  Tennessee  Farm  Has  One) 

With  Self  Feed  Table  and  capable  of  a  daily  cutting  tonnage  that  is 
astounding.    No  more  trouble  at  silage  time  if  you  use  the  Blizzard 


McClung,  Buffat  &  Btjckwell 
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AGRICULTURAL  COURSES 

thorough  and  taught  by  able 
Specialists.  Two  well  equipped 
Farms.  Model  Dairy  and  Fine 
Laboratories.  Fine  Dairy  Herd 
and  other  Stock.  Well  equipped 
Poultry  Farm.  Good  equipment 
for  Bee  Culture.  Fine  equipment 
and  thorough  courses  in  Domestic 
Science,  Home  Sanitation  and 
Home  Adornment.     ^^^^^^ 

Short  Winter  Courses 

For  Farmers,  their  Wives,  Sons 
and  Daughters,  during  months  of 
January  and  February.  Expenses 
very  low.  For  circulars  of  In- 
formation in  regard  to  the  Agri- 
cultural Courses  cr  other  work 
of  the  University,     -     -     address 

BROWN  AYRES 

PRESIDENT 
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WORK  LESS 

Accomplish  More 


THAT  is  the  secret  of  success  nowadays. 
You  have  had  experience  with  hired  men — 
you  know  that  many  times  in  order  to 
get  anything  done  right  you  have  to  do 
it  yourself.  There  are  too  many  odd  jobs 
around  the  farm  for  you  to  do  them  all.  There 
is  the  sheller,  grinder,  churn,  separate  pump, 
saw,  grindstone,  fanning  mill,  washing  irachine, 
and  many  other  machines  to  operate.  "5rou  can't 
do  it  all. 

You  can,  however,  if  you  get  an  I.  H.  C. 
gasoline  engine  to  assist  you. 

One  of  these  engines  will  furnish  cheap,  ab- 
solutely reliable  power  for  these  and  a  hundred 
other  jobs.  The  engine  works  practically  with- 
out attention,  so  that  you  will  be  able  to  accom- 
plish twice  as  much  as  formerly  and  you  won't 
have  to  work  as  hard. 

That  means  you  are  going  to  make  more  money 
out  of  farming  and  that  is  whatyou  are  farming  for. 

I.  H.  C.  vertical  engines  made  in  2,  3  and  25- 
horse  power. 

Horizontal  (portable  and  stationary)  in  4,  6, 
8, 10,  12, 15  and  20-horse  power. 

Gasolinetractorsin  10,12, 15and20-horsepower. 

Famous  air-cooled  engines  in  1  and  2-horse 
power. 

Also,  Famous  sawing,  sprayinf?  and  pumping  outfits. 
A  complete  line  of  Famous  selt'-eontained  engines 
mounted  on  skids  or  ready  for  mounting  by  the 
purchaser. 

Call  on  International  local  agent  for  catalog 
and  particulars  or  write  the  home  office.  Valu- 
able book,  "300  Hundred  Years  of  Power  De- 
velopment," sent  on  request. 

inieinaiionai  Hofvesier  company  ol  flmeiiGa 

(incorporated) 
CHICAGO   -  U.  S.  A. 


EAST  TENNESSEE  PACKING  CO.; 

Office  No.  9  Market  Square 

All  Pork  and  Beef  Products. 

PACKING  HOUSE  SOUTH  KNOXVILLE. 

WE  ARE  ALWAYS  IN  THE  MARKET  FOR  LIVE  HOGS. 


iVkirNOR'S    FLUID 

Dip  and  Disinfectant 

If   you   keep   Horses,   Cattle,   Hogs,  Sheep,   Poultry   or   Dogs 
You  cannot  afford  to  do  without  it* 
We  give  you  an  article  of  merit  at  a  reasonable  price* 
(Its  use  permitted  in  Official  dipping  for  Scab  on  Sheep.) 
Can  give  you  references  from  large  breeders  in  your  State. 
Let  us  send  you  circular  and  prices  f.  o.  b.  your  station. 

W.  E.  MINOR  &  CO.  Wade Bldg.  CLEVELAND,  OHIO 


Please  Mention  the  U.  T.  Farmer  when  you  write  to  Advertisers. 


"NO  TRUSTS" 
"NO  CATALOGUE  HOUSES" 

De  Laval 

Cream 

Separators 

First- Always  Best'-Cheapest 
For  Thirty  Years 
The  World's  Standard 

As  much  better  than  other  separators  as  other 
separators  are  better  than  gravity  creamers. 

Send  for  catalogue  of  1908  Latest  Improved 
Machines. 


THE  DE  LAVAL  SEPARATOR  GO. 
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1213   4.    1215  FILBERT  STREET 
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SAN   FRANCISCO 


General  Offices 

165  -  167   broadway 

NEW  YORK 


1T3-17T    WILLIAM  STREET 

MONTREAL 

1A  &    16     PRINCESS   STREET 

WINNIPEG 

1  OT     FIRST  STREET 
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I  Dishes  and  Clothes,  Milk  Cans  and  Utensiis,  When  Washed  With  j 


Wyandotte  Cleaner  and  Cleanser 

are  made  as  Fresh  and  Sweet  as  a  June  Morning. 


Convenience,  satisfaction  and  absolute  harmlessness  are  guaran-  • 
teed  the  ttsers  of  this  modern  washing  and  cleaning  powder  = 
or  money  refunded.  I 


* 


Ask  Your  Dealer  for  a  Sack 

of  the  cleaning  powder  that  is  used  b}^  over  90  per 
cent  of  the  dairies  and  creameries  and  by  every  agri- 
cultural college  in  the  country. 


Fac-SimileofS.ick 


THE  J.  B.  FORD  CO.,  Sole  Mnfrs. 

WYANDOTTE,  MICH.,  U.  S.  A. 

This  Cleaner  has  been  awarded  the  highest  prize  wherever  exhibited. 
•iiii-^— iin-^— nil— im— nil— nil— nil— •iiii^— Mil— ^Hii— ■im^— •nil— •III 


Please  mention  the  U.  T.  Farmer  when  you  write  to  Advertisers. 
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I  WE  MAKE  A  SPECIALTY  OF  SUPPLYING  i 

I     SCHOObS   AND   LiABORATORIES      i 

t  WITH  ALL  KINDS  OF 


e 

^  AND  ARE  AGENTS  FOR  SCIENTIFIC  RESEARCH 


FINE   CHEIWICAliS 


S  We  furnish  all  apparatus  for  Physical  and  Chemical  Labora-  9 
i  tories  and  all  the  best  makes  of  Microscopes.  ^  ^  i 

A  We  furnish  only  the  best  apparatus  and  refer  to  College  of  a 
A  Agriculture — University  of  Tennessee,  as  to  character  of  our  % 
9  goods  and  our  responsil?ility.  If  you  need  anything  along  the  ^ 
^  line  of  Laboratory  Supplies,  write  us.  | 


9 


a 


CHAPMAN  DRUG  CO.,      i 

k  Formerly  Chapman,  White,  Lyons  Co.  f 

I  KNOXVILLE,  TENNESSEE.  \ 


I  We  wish  to  call  the  attention  of  the  Schools  | 

*  of  Tennessee  to  our  line  of  ^ 

I  SCIENTIFIC  APPARATUS  AND  CHEMICALS.  | 

^  We  Publish  the  Following  Catalogues:  ^ 

^  '                                                      .  ^ 

*  "M"     Containing  derseriptions  and  prices  of  all  tile  ap-  ^ 

^  paratus  needed  in  Physics  and  Chemistry.  ^ 

^  "N"      Biology  3nd  Physiology  with  prices  and  descrip-  ^ 

*  tions  of  the  Spencer  Microscopes.  ^ 

*  "Q"  A  list  of  Scientific  Lantern  Slides  for  all  depart-  ^ 
%  ments.  ^ 
^  ''R"     Chemicals  and  Reagents,  including  the  J.  T.  Baker  ^ 

*  analyzed  chemicals.  ^ 

*  "X"  Physiographical,  Geological  and  Meteorological  ap-  ^ 
^  paratus  including  special  Lantern  Slides  for  above  ^ 
^  subjects.    Any  of  these  catalogues  will  be  sent  free  ^ 

*  to  Science  Instructors.  ^ 

*  We  are  in  position  to  ship  your  orders  promptly  and  give  % 
^  our  lowest  prices  to  the  Schools  direct.  ^ 
^  When  you  are  ready  to  equip  your  Science  Laboratory.  ^ 
^  correspond  with  us.  ^ 

I  CENTRAL  SCIENTIFIC  COMPANY  | 

t  14  Michigan  Street,       -       CHICAGO.  $ 

Please  mention  the  U.   T.  Farmer  when  yon  zvrite  to  Advertisers. 
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I.H.C.  Pull  Power  Hay  Press 


The  I.  H.  C.  pull  power  hay  press  has  distinctive  features  of  merit  which 
make  it  a  most  desirable  press. 

It  pulls  easier  on  the  horses  than  any  other  press  of  the  same  size.  This 
is  due  to  the  compound  lever  power  and  toggle  joint  plunger. 

It  can  be  set  up  to  and  within  bams,  and  at  either  end  or  any  position 
between  the  ends  of  stacks,  making  easy  work  for  the  pitchers. 

The  bale  chamber  is  low,  enabling  the  tier  to  tie  bales  so  that  square- 
cornered  and  neat  bales  are  formed. 

The  press  is  made  in  one  and  two-horse  sizes. 

Call  on  local  agent  and  inspect  the  I.  H.  C.  press.  Write  for  catalog  and 
full  particulars. 

International  Harvester  Company  of  America 

(INCORPORATED) 

C  HICAGO.    U.  S.  A. 


I 


A 


FINE  SELECTION  Of  PENNANTS  and  COLORS 

FOR     

THE    FOOT    BALL   SEASON 


Books 

Stationery 

Candies 


Student  Supplies    | 
Drawing   Materials    I 

i 

Athletic  Goods    | 


DON'T  FAIL  TO  SEE  THE  FOOT  BALL  POSTERS,  5c  EACH 

All  Orders  Promptly  Attended  to 

University  of  Tennessee      -     -      KNOXVILLE   | 


if 


PUasc  mention  the  U.   T.   }-aniicr  when  vou  write  to  Advertisers. 


T/nllAt'C     Jlr\*t   "Good  things  to  eat" 
l\tl\|l  J     f  Ur    .>Good  things  to  drink'' 

A  young  man  is  judged  by  the 
Candy  he  sends  to  his  girl  ^  > 

!I  ITCtJRl'C   Tnnrlu  He  will  pass  the  most 
j»  l\ti\\\  0  UdliUy    critical  judgment  ,  , 

It  is  ALWAYS  the  Best:  no  chances  taken. 


Students  should  make    KERN'S    tJptown    headquarters;   they 
are  always  welcome 

PETER  KERN  CO. 

:    I  and  3  Market  Square  KNOXVILLE,    TENN. 


PROGRESSIVE  FARMING 

DEMANDS  THAT  YOU  INVESTIGATE  THE  MERITS 

OF 


Dick  s  Bli^^ard 
Ensilage  Cutter 

(1  HE  University  of  Tennessee  Farm  Has  One) 

With  Self  Feed  Table  and  capable  of  a  daily  cutting  tonnagfe  that  is 
astounding.     No  more  troubk  at  silage  time  if  you  use  the  Blizzard 


McClung,  Buffat  &  Buckwell 

KNOXVILLE    ^    ^    ^    j^   j^    ^    TENNESSEE 


Phiisc  Mention  the  U.  7'.  I'arnicr  ivhcn  you  ivrite  to  Advertisers. 


U.  T.  FARMER 


Judging  a  Beef  Animal. 


Vol.  Ill 
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DECEMBER,  1908 
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University  of  Tennessee 

College    of 
AgriGulture 


AGRICULTURAL  COURSES 

thorough  and  taught  by  able 
Specialists.  Two  well  equipped 
Farms.  Model  Dairy  and  Fine 
Laboratories.  Fine  Dairy  Herd 
and  other  Stock.  Well  equipped 
Poultry  Farm.  Good  equipment 
for  Bee  Culture.  Fine  equipment 
and  thorough  courses  in  Domestic 
Science,  Home  Sanitation  and 
Home  Adornment.     ^^^j»^jf> 

Short  Winter  Courses 

For  Farmers,  their  Wives,  Sons 
and  Daughters,  during  months  of 
January  and  February.  Expenses 
very  low.  For  circulars  of  In- 
formation in  regard  to  the  Agri-  - 
cultural  Courses  or  other  work 
of  the  University,     -     -     address 

BROWN  AYRES 


I 


PRESIDENT 


KNOXVILLE 


TENNESSEE 


FU'ase  incn'.iun  the   U.   T.-fiy-m<'r   :c!icii  you  zvrite  to  Adicrtiscrs. 


rLHiiiiiliiAiilliJ  iiilliliiiliiliiAiiiiillliillltlillliiliilililliiliiillllliitli.llUlllim  Will  Hit 
For  BERKSHIRE  HOGS  of  Perfect  Type 

^  And  choice  breeding 

j  (some  hog  as  well  as  pedigree) 

3  Write  to 


1XUJJ< 


XTTTTT'TTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 


J.  W.  RUSSWURM,  Nashville,  Tenn.     ^ 

rTTTTTS 


rTTTTTTTTTTTTTTTT  TTTTT 
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(  I  INCORPORATED  ) 

Both  Phones  306  Gay  St. 

796  KNOXVILLE,  TENN. 

Warehouses  on  Southern  Ry.,  5(>3  B.  Jackson  Ave. 

A^ArNUPACXURERS 

Harness,  Saddlery  and    Fertilizers 

WHOUESAUE    SEEDS 

Agricultural  Implements,  Machinery  and  Vehicles 

Wholesale  and   Retail   Dealers   in   Hay,    Grain    and    Feed   Stuffs 

We  carry  a  complete  line  of  Horse  Goods,  Car- 
riage Robes,  Carriage  Heaters,  Whips,  etc.,  and  in 
addition  to  our  regular  stock  of  Harness  we  do  special 
work  in  this  line. 


Knoxvi 


E5SEE. 


Please  mentiofi  the  U.  T.  Parmer  when  you  zvritc  to  Advertisers. 
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I.  H.  C.  Pull  Power  Baling  Press 


The  I.  H.  C.  Pull  Power  Baling  Press  is  built  to  bale  the  greatest  amount 
of  materials  with  the  least  expenditure  of  energy.  It  is  easy  on  both  man 
and  horse,  and  will  bale  more  hay  with  less  power  than  any  other  press  of  its 
size.  This  is  due  to  the  unique  construction  of  the  plunger  and  power. 
They  furnish  speed  and  great  compression  power  just  when  they  are  needed 
without  adding  extra  draft. 

To  be  brief,  the  I.  H.  C.  Pull  Power  Baling  Press  fills  the  requirements  of 
farmers  who  want  a  press  that  has  durability,  great  capacity  and  ease  of 
operation  to  recommend  it. 

The  I.  H.  C.  Pull  Power  Baling  Press  is  built  in  one  and  two-horse 
power.  The  one-horse  press  has  a  14"xl8"  bale  chamber.  The  two-horse 
press  has  three  sizes  of  bale  chamber  —  14"xl8",  16"xl8",  and  17"x22". 

Gallon  local  agent  forinformation  concerning  this  press  or 
Write     for      Illustrated     Catalog 

INTERNATIONAL   HARVESTER   COMPANY   OF  AMERICA 

(incorporated) 

Chicago        -        -        U.  S.  A. 


EAST  TENNESSEE  PACKING  CO.; 

Office  No.  9  Market  Square 


All  Pork  and  Beef  Products. 


PACKING  HOUSE  SOUTH  KNOXVILLE. 

WE  ARE  ALWAYS  IN  THE  MARKET  FOR  LIVE  HOGS. 


A/IIINOR'S    FLUID 

Dip  and  Disinfectant 

If   you   keep   Horses,   Cattle,    Hogs,  Sheep,    Poultry   or   Dogs 
You  cannot  afford  to  do  without  it. 
We  give  you  an  article  of  merit  at  a  reasonable  price. 
(Its  use  permitted  in  Official  dipping  for  Scab  on  Sheep.) 
Can  give  you  references  from  large  breeders  in  your  State. 
Let  us  send  you  circular  and  prices  f.  o.  b.  your  station. 

W.  E.  MINOR  &  CO.  Wade Bidg.  CLEVELAND,  OHIO 


Please  Mention  the  U.  T.  Fanner  zvhen  you  write  to  Advertisers. 


"NO  TRUSTS" 
"NO  CATALOGUE  HOUSES" 

De  Laval 

Cream 

Separators 

First" Jilways  Best--  Cheapest 
For  Thirty  Years 
The  World's  Standard 

As  much  better  than  other  separators  as  other 
separators  are  better  than  gravity  creamers. 

Send  for  catalogue  of  1908  Latest  Improved 
Machines. 

THE  DE  LAVAL  SEPARATOR  GO. 
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i       THE  COST  OF  CLEANLINESS 

I  is  not  alone  the  cost  of  your  washing  or  cleaning  material.  That 
I  is  a  comparatively  small  matter,  the  time  taken  in  cleaning  and 
5  the  damage  done  to  the  goods  washed  is  what  makes  most  cleaning 
I    expensive  and  troublesome. 

WYANDOTTE 


1 

I      CLEANER    AND    CLEANSER 

I  Does  no  damage  even  to  the  hands  or  the  finest  fabrics.  It  dissolves 
I  and  washes  away  all  dirt  and  foreign  matter  so  easily  and  thor- 
a   oughl}'  that  the  time  taken  is  greatly  lessend. 


Get  a  Sack  From  Your  Dealer  \ 

Use    it    all  and  if  you  do  not  find  the  abo\e  claims  i 

are  true  THE  COST  IS  NOTHING.  | 

I'ac-Siiinle  ol  S;u  k  I 

THE  J.  B.  FORD  CO..  Sole  Mnfrs..  Wyandotte.  Michigan.  U.  S.  A.  i 

This  Cleaner  has  been  awarded  the  highest  prize  wherever  exhibited.  I 


Please  mention  the  U.  T.  Farmer  when  you  write  to  Advertisers. 


FINE   CHEJVLICAIiS 


}  WE  MAKE  A  SPECIALTY  OF  SUPPLYING  ( 

1  SCHOOLiS  AND  UABORflTOI^IES     i 

}  WITH  ALL  KINDS  OF  i 

9 
9 

0  AND  ARE  AGENTS  FOR  SCIENTIFIC  RESEARCH.  t 

a  We  furnish  all  apparatus  for  Physical  and  Chemical  Labora-  a 

^  tories  and  all  the  best  makes  of  Microscopes.  .M  t^  ^ 

2  We  furnish  only  the  best  apparatus  and  refer  to  College  of  | 
J  Agriculture — University  of  Tennessee,  as  to  character  of  our  9 
t  goods  and  our  responsibility.  If  you  need  anything  along  the  ^ 
(J  line  of  Laboratory  Supplies,  write  us.  | 

CHAPMAN  DRUG  CO.,      I 

Formerly  Chapman,  White,  Lyons  Co.  ^ 

I  KNOXVILLE,  TENNESSEE.  | 

f  We  wish  to  call  the  attention  of  the  Schools  ^ 

t  of  Tennessee  to  our  line  of  $ 

I  SCIENTIFIC  APPARATUS  AND  CHEMICALS.  | 

^  We  Publish  the  Following  Catalogues:  ^ 

^  "M"     Containiug  descriptions   and  prices  of  all  the  ap-  ^ 

^  paratus  needed  in  Physics  and  Chemistry.  ^ 

^  "N"      Biology  and  Physiology  with  prices  and  descrip-  ^ 

^  tions  of  the  Spencer  Microscopes.  ^ 

%  "Q"     A  list  of  Scientific  Lantern  Slides  for  all  depart-  ^ 

^  ments.  % 

^  "R"     Chemicals  and  Reagents,  including  the  J.  T.  Baker  ^ 

^  analyzed  chemicals.  ^ 

*  "X"     Physiographical,  Geological  and  Meteorological  ap-  ^ 

^  paratus  including  special  Lantern  Slides  for  above  ^ 

^  subjects.    Any  of  these  catalogues  will  be  sent  free  ^ 

^  to  Science  Instructors.  * 

^  "We  are  in  position  to  ship  your  orders  promptly  and  give  ^ 

^        our  lowest  prices  to  the  Schools  direct.  ^ 

^  When  you  are  ready  to  ec^uip  your  Science  Laboratory,  ^ 

^        correspond  with  us.  ^ 

I  CENTRAL  SCIENTIFIC  COMPANY  | 

1  14  Michigan  Street,       -       CHICAGO.  $ 

Please  mention  the  U.  T.  Fanner  zvlien  you  zvrite  to  Advertisers. 


WHAT  SIZE  POWER 
DO  YOU  NEEO  ? 

You  know  how  many  hired  men  you  have, 
you  know  how  big  your  farm  is,  you  know  how 
many  machines  you  have  requiring  power. 

Now  look  at  this  line  : 

I.  H.  C.  vertical  engines  — m<ide  in 
2,  3  and  25 -horse  po\ver. 

Horizontal  (portable  and  stationary)  in  4.  6.  8. 10,12, 15  and  20  -  horse  po>ver. 

Gasoline  tractors— in  10, 12, 13  and  20- horse  power. 
.    Famous  air-cooled  engines  — in  1  and  2- horse  power. 

Also  Famous  sawing,  spraying  and  pumping  outfits.  A  complete  line  of  Famous  self- 
contained  engines  mounted  on  sliids  or  ready  for  mounting  by  the  purchaser. 

You  will  surely  find  in  this  line  an  engine  which  will  exactly  suit  your  needs.  For 
operating  the  small  machines— grinder,  fanning  mill,  chum,  separator,  pump,  saw,  grindstone, 
washing  machine,  fodder  cutter,  etc.,— one  of  the  small  I.  H.  C,  vertical  or  horizontal  engines 
will  fill  the  bill  admirably.  Perhaps  the  work  is  to  be  done  at  different  points  on  the  farm,  in  which 
case  we  suggest  that  you  purchase  a  Famous  en-^ine  on  skids  or  a  regular  portable  engine. 

For  operating  a  thresher,  shcller,  husker  and  shredder,  you  will  find  a  portable  engine 
best.  If  you  want  to  haul  heavy  loads  and  at  the  same  time  supply  power  from  the  crank 
shaft,  get  a  gasoline  tractor. 

It  isn't  a  question  of  whether  you  need  a  gasoline  engine,  it's  simply  whether  you  have 
one,  because  experience  has  proved  that  every  farmer  who  does  not  have  an  engine  should 
have  one  by  all  means.  If  you  haven't  a  gasoline  engine,  pick  out  the  one  which  will  answer 
your  purpose,  then  call  on  our  local  agent  and  investigate.  Look  into  its  economy,  reliability, 
durability  and  simplicity— those  arc  the  four  cardinal  points.  If  you  prefer,  write  the  home 
office  for  complete  information. 

INTERNATIONAL   HARVESTER    COMPANY    OF   AMERICA 

(i.ncorporated) 
CHICAGO,   U.  S.   A. 
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FINE  SELECTION  ot  PENNANTS  and  COLORS 

FOR     

THE    FOOT    BALL   SEASON 


Books 

Stationery 

Candies 


i 


i-»i 


Student  Supplies 
Drawing   Materials    i 

i 

Athletic  Goods    | 


DON'T  FAIL  TO  SEE  THE  FOOT  BALL  POSTERS,  5c  EACH 

All   Orders   Promptly   Attended   to  i 

University  of  Tennessee      -     -      KNOXVILLE   I 


Please  mention  llic  U.   T.   I-'aiiner  xvhen  you  ivrite  to  Advertisers. 


l\Lr\|l  J     \\Jl    ..Good  things  to  drink' 

A  young  man  is  judged  by  the 
Candy  he  sends  to  his  girl  .^  j* 

|i  KERN'S  Candy  "Sa:.."' 

It  is  ALWAYS  the  Best:  no  chances  taken. 


I 


• 


Students  should  make    KERN'S    Uptown    headquarters;    they 
are  always  welcome 

PETER  KERN  CO. 

I  and  3  Market  Square  KNOXVILLE,    TENN. 


PROGRESSIVE  FARMING 

DEMANDS  THAT  YOU  INVESTIGATE  THE  MERITS 

Qp 


Ensilage  Cutter 

(  IHE    U.NIVKKSITY    OF    TeNNKSSKK    I-'aKM    HaS    OnE) 

With  Self  Feed  Table  and  capable  of  a  daily  cutting;  tonnagfe  that  is 
astounding.     No  more  trouble  at  silag^c  timi  if  you  us;  the  Blizzard 


McCIung/  Buff  at  &  Buckwell 

KNOXVILLE    ^    ji    ^    ji   ^    ji    TENNESSEE 


Please  Mention  llie  I'.  7'.  I'anuer  '.L'heii  xoii  Zi'rite  to  .-Idvei  tisers. 
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In  the  Dairy 


iiythe  Orchard 
STUDENTS  AT  WORK 


with  the  Bees 
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University  of  Tennessee 

College    of 
Agriculture 


AGRICULTURAL  COURSES 

thorough  and  taught  by  able 
Specialists.  Two  well  equipped 
Farms.  Model  Dairy  and  Fine 
Laboratories.  Fine  Dairy  Herd 
I  and  other  Stock.     Well  equipped 

Poultry  Farm.     Good  equipment 
^  for  Bee  Culture.    Fine  equipment 

I  and  thorough  courses  in  Domestic 

Science,   Home   Sanitation    and 
Home  Adornment,     jf'jfij^j^j^^ 


fe 


Short  Winter  Courses 


For  Farmers,  their  Wives,  Sons 
and  Daughters,  during  months  of 
1^  January  and  February.    Expenses 

2  very  low.      For  circulars  of  In- 

»  formation  in  regard  to  the  Agri- 

cultural Courses   or  other  work 
of  the  University,     -     -     address 

BROWN  AYRES 

PRESIDENT 


r* 


f* 


5^ 

I      KNOXVILLE        :-:       :=:       :=:        TENNESSEE      ^ 


Please  mention  the   U.   T.  Fa'mer  when  you  write  to  Advertisers. 


§  For  BERKSHIRE  HOGS  of  Perfect  Type 

:3  And  choice  breeding 

^  (some  hog  as  well  as  pedigree) 

^  Write  to 
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( 1INCORPORA.XED  ) 

Both  Phones  306  Gay  St. 

796  KNOXVILLE,  TENN. 

Warehouses  on  Southern  Ry.,  503  B.  Jackson  Ave. 

iVIArNLJPACTLJRERS 

Harness,  Saddlery  and    Fertilizers 

WHOUESAUE    SEEDS 

Agricultural  Implements,  Machinery  and  Vehicles 

Wholesale  and   Retail   Dealers   in   Hay.    Grain    and    Feed   Stuffs 

We  carry  a  complete  line  of  Horse  Goods,  Car- 
riage Robes,  Carriage  Heaters,  Whips,  etc.,  and  in 
addition  to  our  regular  stock  of  Harness  we  do  special 
work  in  this  line. 


Knoxville^^  .>K^7     '  Tennessee, 


Please  mention  the  U.  Ti  Farmer  when  vou  write  to  Advertisers. 


A  Successful   Hay  Press 


Successful  — Because  it  makes  neat,  compact,  and  uniform  bales;  is 
operated  with  less  amount  of  power,  and  has  greater  capacity  than  any  other 
press  of  its  size. 

The  power  is  a  full  circle  with  two  strokes  of  the  plunger  to  one  revolu- 
tion of  the  sweep,  and  is  made  on  the  compound  lever  principle,  giving  speed 
and  great  power  where  they  are  needed. 

The  toggle  joint  construction  of  the  plunger  gives  greater  compression 
power  with  less  energy  than  any  other  method  known  to  modern  science. 

The  1.  H.  C.  Press  is  made  in  one  and  two-horse  power.  The  one-horse 
press  has  a  14"xl8"  bale  chamber.  The  two-horse  press  is  built  with  three 
sizes  of  bale  chamber— 14"x  18",  16"xl8",  and  17"x22". 

Call  on  local  agent  and  inspect  this  press 
Write  for  complete  information 

International    Harvester    Company    of    America 

(incorpohated) 
CHICAGO         -         -        U.  S.  A. 


EAST  TENNESSEE  PACKING  CO.; 

Office  No.  9  Market  Square 


All  Pork  and  Beef  Products^ 


PACKING  HOUSE  SOUTH  KNOXVILLE. 

WE  ARE  ALWAYS  IN  TIE  MARKET  FOR  LIVE  HOGS. 


iVIirNOR'^^    FLUID 

Dip  and  Dii^'.infectant 

If   you   keep   Horses,   Cattle,   Hog,  .  Sheep,   Poultry   or  Dogs 
You  cannot  afford  to  do  without  i  , 
We  give  you  an  article  of  merit  at  a  reasonable  price. 
(Its  use  permitted  in  Official  dippin/  for  Scab  on  Sheep.) 
Can  give  you  references  from  large  breeders  in  your  State. 
Let  us  send  you  circular  and  prices  i ,  o.  b.  your  station. 

W.  E.  MINOR  &CO.  WadeBldg.  CLEVELAND,  OHIO 

Please  Mention  the  U.  T.  Farmer  zvhen  ^ou  write  to  Advertisers. 


"NO  TRUSTS" 
"NO  CATALOGUE  HOUSES" 

De  Laval 

Cream 

Separators 

First" Jilways  Best-Cheapest 
For  Thirty  Years 
The  World's  Standard 

As  much  better  than  other  separators  as  other 
separators  are  better  than  gravity  creamers. 

Send  for  catalogue  of  1908  Latest  Improved 
Machines. 

THE  DE  LAVAL  SEPARATOR  GO. 


42     E.    MADISON    STREET 

CHICAGO 

1213   i    1215   FILBERT   STREET 

PHILADELPHIA 

CRUMM     &.    SACRAMENTO     STS- 

SAN  FRANCISCO 


General  Offices 
165-167   broadway 

NEW  YORK 


1T3-17T    WILLIAM  STREET 

MONTREAL 

14&16     PRINCESS    STREET 

WINNIPEG 

1  OT     FIRST  STREET 

PORTLAND,    OREG. 
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1  SUNSHINE  IS  ACREATPURIFIER.  I 


I 


There  is  not  much  of  it  these  short,  dark  days. 

Fortunately  dairymen  and  butter  and  cheese  makers  do  not  have 
to  depend  on  sunshine  for  purity  because  they  can  alw^ays  have  sweet, 
fresh,  wholesome  separators,  cans  and  milk  utensils  by  using, 

WYANDOTTE  DAIRYMAN'S 

CLEANER    AND    CLEANSER 

The  first  cost  is  small  and  it  saves  all  alons:  the  line. 


1 


* 


None   Crenuine 
Except  with 
Trade  Mark 


/jy»£Ul|A-0\       Indian 

SWom 


r  •  ■!  Ill  iiiT 


Indian 

Order  a  Barrel  from  Your 

in  Circle 

Supply  House. 

On  livery 

It  will  cost  you  nothinj;-    it 

Package 

not  satisfactory 

i  THE  J.  B.  FORD  CO..  Sole  IVlnfrs.. 


Wyandotte.  Michigan.  U.  S.  A.    i 


This  Cleaner  has  been  awarded  the  highest  prize  wherever  exhihited. 


•nil— nil— >iiii^— nil— — nil— ^iiii— iiiio^iiii^— nil— nil- 
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Please  mention  the  U.  T.  Farmer  when  yon  2vritc  to  Adz'crtiscrs. 


^  WE  MAKE  A  SPECIALTY  OF  SUPPLYING 

C 


i     SCHOOLiS   AHD   liflBOt^flTORIES     ^ 

9 


^  WITH  ALL  KINDS  OF 

^  FINE  cHE]V[iCfliiS 


e 

^  AND  ARE  AGENTS  FOR  SCIENTIFIC  RESEARCH 


9  We  furnish  all  apparatus  for  Physical  and  Chemical  Labora-  3 
^  tories  and  all  the  best  makes  of  Microscopes.  t^  ^  f 

2  We  furnish  only  the  best  apparatus  and  refer  to  College  of  | 
A  Agriculture — University  of  Tennessee,  as  to  character  of  our  « 

3  goods  and  our  responsibility.    If  you  need  anything  along  the  ^ 
f  line  of  Laboratory  Supplies,  write  us.  | 


I  CHAPMAN  DRUG  CO.,  I 

M  Formerly  Chapman,  White,  Lyons  Co.  ^ 

1  KNOXVILLE,  TENNESSEE.  | 

J  We  wish  to  call  the  attention  of  the  Schools  | 

^  of  Tennessee  to  our  line  of  * 

i  SCIENTIFIC  APPARATUS  AND  CHEMICALS,  f 

5  We  Publish  the  Following  Catalogues:  ^ 

^  ^ 

^  "M"     Containing  descriptions  and  prices  of  all  the  ap-  :¥: 

^  paratus  needed  in  Physics  and  Chemistry.  ^ 

^  "N"      Biology  and  Physiology  with  prices  and  descrip-  ^ 

^  tions  of  the  Spencer  Microscopes.  ^ 

^  "Q"     A  list  of  Scientific  Lantern  Slides  for  all  depart-  ^- 

I  ments.  | 

^-  "R,"     Chemicals  and  Reagents,  including  the  J.  T.  Baker  ^ 

^  analyzed  chemicals.  ^ 

^  "X"     Physiographical,  Geological  and  Meteorological  ap-  ^- 

^  paratus  including  special  Lantern  Slides  for  above  ^ 

^  subjects.    Any  of  these  catalogues  will  be  sent  free  * 

^f  to  Science  Instructors.  ^ 

^  We  are  in  position  to  ship  your  orders  promptly  and  give  $ 

^  our  lowest  prices  to  the  Schools  direct.  ^ 

^  "When  you  are  ready  to  equip  your  Science  Laboratory,  ^ 

^  correspond  with  us.  -;^ 

I  CENTRAL  SCIENTIFIC  COMPANY  f 

I  14  Michigan  street,       -       CHICAGO.  S 

Please  mention  the  U.  T.  Fanner  zvhen  you  write  to  Advertisers. 
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A  Reliable 
Helper 

That's  fOhat  thousands  of 
farmers  call  the  I.  H,  C. 
engine  —  a  reliable  helper 
—  the  best  hired  man 

Because  it  is  always  a  convenient  source  of  economical  power — works  right 
day  or  night,  summer  or  winter,  for  anybody — you  or  your  boy. 

They  are  built  on  right  lines,  and  made  so  simple  and  easy  to  understand 
that  nothing  but  neglect  or  misuse  can  put  them  out  of  action. 

Their  many  sizes  and  styles  adapt  them  to  all  farm  uses — operating  the 
sheller,  grinder,  thresher,  shredder,  fanning  mill,  churn,  separator,  pump,  saw, 
grindstone,  fodder  cutter,  washing  machine,  etc. 

I.  H.  C.  vertical  engines  made  in  2,  3  and  25-horse  power. 

Horizontal  (portable  and  stationary),  in  4, 6,8, 10, 12,15  and  20-horse  power. 

Gasoline  traction  in  10,  12,  15  and  20-horse  power. 

Famous  air-cooled  engines  in  1  and  2-horse  power. 

Also  Famous  sawing,  spraying  and  pumping  outfits.  A  complete  line  of 
Famous  self-contained  engines  mounted  on  skids  or  ready  for  mounting  by 
the  purchaser.  i 

Call  on  International  local  agent  for  catalog  and  particulars,  or  write  the  home 
office.    Valuable  book,  "  300  Years  of  Power  Development,"  sent  on  request 

INTERNATIONAL  HARVESTER.  COMPANY  OF   AMERICA 

(INCORPORATED) 

CHICAGO.   U.  S.  A. 


[  pfl 
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FINE  SELECTION  of  PENNANTS  and  COLORS 

FOR     

THE    FOOT    BALL   SEASON 


Books 
Stationery 
Candies  ^ 

DON'T  FAIL  TO  SEE  THE  FOOT  BALL  POSTERS,  5c  EACH 

All   Orders   Promptly   Attended   to 

University  of  Tennessee      -     -      KNOXVILLE 


Student  Supplies 

Drawing   Materials 

Athletic  Goods 


■.^^ 


Please  mention  the  U.   7".   Farmer  when  you  ivrite  to  Advertisers. 


1/dmf'C      Enif    "Good  things  to  eat" 
l\tl\|l  J     f  Ur    ..Good  things  to  drink" 


A  young  man  is  judged  by  the 
Candy  he  sends  to  his  girl  ,^  Jf> 

!{  ITCDkI'Q  C':m\A\^  He  will  pass  the  most 


KEHH'S  Candy 


i;  '\'''U>  -'  wuuuj     orilleil  jodpeDt . . 

It  is  ALWAYS  the  Best:  no  chances  taken. 


Students  should  make    KERN'S    IJptown    headquarters;   they 
are  always  welcome 

PETER  KERN  CO. 

:   1  and  3  Market  Square  KNOXVILLE,    TENN. 


PROGRESSIVE  FARMING 

DEMANDS  THAT  YOU  INVESTIGA.TE  THE  MERITS 

OF 


Dick's  Blizzard 
Ensilage  Cutter 

(The  University  of  Tennessek  Farm  Has  One) 

With  Self  Feed  Table  and  capable  of  a  daily  cutting  tonnage  that  is 
astounding.     No  more  trouble  at  silage  time  if  you  use  the  Blizzard 


McCIung,  Buffat  &  Buckwell 

KNOXVILLE    ^    ^    j«    j«   j«    je    TENNESSEE 


99mmmmBmmtmmmmmmimmmtmmma^mmmmmmKmmmmmmmmm^KmmmtitmKmmtmm% 
Please  Mention  the  U.  7'.  I'urnier  zvhen  voti  zvrite  to  Advertisers. 


U.  T.  FARMER 


COWPEAS  VERSUS  SOY     BEANS— LATE  PLANTED 


Whippoorwill  Cow  Peas— 3   Rows  Ito  San  Soy  Beaxs— 3  Rows 

As  they  appeared  in  the  field  43  days  after  the  planting  of    June  15,  1908. 
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University  of  Tennessee 


College    of 
Agriculture 


AGRICULTURAL  COURSES 

thorough  and  taught  by  able 
Specialists.  Two  well  equipped 
Farms.  Model  Dairy  and  Fine 
Laboratories.  Fine  Dairy  Herd 
and  other  Stock.  Well  equipped 
Poultry  Farm.  Good  equipment 
for  Bee  Culture.  Fine  equipment 
and  thorough  courses  in  Domestic 
Science^  Home  Sanitation  and 
Home  Adornment.     ^^^,^^,^ 

Short  Winter  Courses 

For  Farmers,  their  Wives,  Sons 
and  Daughters,  during  months  of 
January  and  February.  Expenses 
very  low.  For  circulars  of  In- 
formation in  regard  to  the  Agri- 
cultural Courses  or  other  work 
of  the  University,     -     -     address 

BROWN  AYRES 

PRESIDENT 

KNOXVILLE         :-:       :=:       :=:        TENNESSEE 

fife  ':^**g^?*^^S»i-^*ai^*??SaK«tfe»i£;t;m<t^tm^fel>i^ 

Please  mention  the  U.  T.  Fofmer  when  you  ivrite  t9  Advertisers. 
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a  For  BERKSHIRE  HOGS  of  Perfect  Type 
d  And  choice  breeding 

3  ( some  hog  as  well  as  pedigree ) 

i  Write  to 


1 

I 
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J.  W.  RUSSWURM,  Nashville,  Tenn. 
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( IINCORPOR  ATED  ) 

Both  Phones  306  Gay  St. 

796  KNOXVILLE,  TENN. 

Warehouses  on  Southern  Ry.,  503  E.  Jackson  Ave. 

MArNUPACTURERS 

Harness,  Saddlery  and    Fertilizers 

WHOUBSAUE    SEEDS 

Agricultural  Implements,  Machinery  and  Vehicles 
Wholesale  and   Retail   Dealers   in   Hay,    Grain    and    Feed   Stuffs 

We  carry  a  complete  line  of  Horse  Goods,  Car- 
riage Robes,  Carriage  Heaters,  Whips,  etc.,  and  in 
addition  to  our  regular  stock  of  Harness  Ave  do  special 
work  in  this  line. 


Knoxville 


ENNESSEL 


Please  mention  the  U.  T.  Parmer  'H'lirn  von  7vritc  to  Advertisers. 
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The  I.  H.  C.  pull  power  hay  press  has  distinctive  features  of  merit  which 
make  it  a  most  desirable  press. 

It  pulls  easier  on  the  horses  than  any  other  press  of  the  same  size.  This 
is  due  to  the  compound  lever  power  and  toggle  joint  plunger. 

It  can  be  set  up  to  and  within  barns,  and  at  either  end  or  any  position 
between  the  ends  of  stacks,  making  easy  work  for  the  pitchers. 

The  bale  chamber  is  low,  enabling  the  tier  to  tie  bales  so  that  square- 
cornered  and  neat  bales  are  formed.  ^ 

The  press  is  made  in  one  and  two-horse  sizes. 

Call  on  local  agent  and  inspect  the  I.  H.  C.  press.  Write  for  catalog  and 
full  particulars. 

International  Harvester  Company  of  America 

(INCORPORATED) 

C  H  I  CAGO,    U.  S.  A. 
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EAST  TENNESSEE  PACKING  CO., 


Office  No.  9  Market  Square 


I 


All  Pork  and  Beef  Products, 

PACKING  HOUSE  SOUTH  KNOXVILLE. 

WE  ARE  ALWAYS  fll  THE  MARKET  FOR  LIVE  HOGS. 


MIINOR'S    FLUID 

Dip  and  Disinfectant 

If  you   keep   Horses,   Cattle,   Hogs,  Sheep,   Poultry   or   Dogs 
You  cannot  afford  to  do  without  it. 
We  give  you  an  article  of  merit  at  a  reasonable  price* 
(Its  use  permitted  in  Official  dipping  for  Scab  on  Sheep.) 
Can  give  you  references  from  large  breeders  in  your  State. 
Let  us  send  you  circular  and  prices  f.  o.  b.  your  station. 

W.  E.  MINOR  &CO.  WadeBldg.  CLEVELAND,  OHIO 


Please  Mention  the  U.  T.  Fanner  zvhen  you  write  to  Advertisers. 
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FITTED  TO  LESS 
THAN    A    HAIR'S    BREADTH 

De  Laval  Cream  Separators 

When  you  buy  a  DE  LAVAIy  Cream  Separator  you  buy  mechanical  perfection. 
You  get  the  product  of  the  greatest  painstaking  mechanical  skill  and  the  finest 
of  manufacturing  tools.  Of  special  note  in  this  connection  is  the  fact  that  the 
bearings  and  revolving  parts  of  DE  LAVAL  machines  are  fiited  to  less  than 
the  one  thousandth  part  of  an  inch,  or,  in  other  words,  to  about  one-fifth  the 
breadth  of  a  human  hair.  Such  a  degree  of  exactness  is  invisible  to  the  naked 
eye  and  can  only  be  determined  by  the  finest  of  gauges.  It  is  nevertheless  the 
set  standard  to  which  all  DE  LAVAL  spindles  and  bearings  must  be  fitted. 
Any  parts  which  do  not  come  within  this  degree  of  accuracy  are  thrown  aside 
by  the  DE  LAVAL  factory  inspectors  and  much  material  and  many  hours  of 
work  are  sacrificed  in  this  way  annually.  It  is  this  very  sacrifice,  however, 
thnt  makes  the  DE  LAVAL  cream  separator  so  extremely  durable  and  capable 
of  lasting  from  fifteen  to  twenty-five  years  under  the  hardest  farm  usage  and  of 
always  doing  easily  the  very  best  work  under  any  and  all  conditions.  It  is  the 
reason  for  their  remarkable  ease  of  operation  and  absolutely  perfect  working 
in  every  part.  No  other  separator  or  farm  implement  made  today  has  anywhere 
near  the  care,  time,  or  expense  devoted  to  its  manufacture  that  the  DE  LAVAL 
has.  When  you  buy  a  DE  LAVAL  you  get  the  best  that  money  can  possibly 
buy  and  skill  can  make  in  a  cream  separator  way.  Moreover,  you  pay  less  for 
it  than  for  any  would-be  competing  separator  of  similar  actual  capacity.  The 
DE  LAVAL  catalogue  explains  and  illustrates  these  all  important  points.  It  is 
to  be  had  for  the  asking.     Write  today. 

THE    DE    LAVAL    SEPARATOR    COMPANY 
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42  E.  Madison  .St.,  Chicago 

1213-15  Filbert  St.,  Philadel'ia 

Drumin    &  Sacramento  Sts., 

San  Francisco 


General    Offices: 

165-167   BROADWAY 

NEW  YORK 


173-177  William  St.,  Montreal 

14-16  Prince  St.,  Winnepeg 
107  First  St.,  Portland,  Oreg.     | 


!    DO  YOU  WINT  A  NEW  EXPERIENCE?    I 

J 


It    will    not   cost  you  anything  unless  it  is  perfectly  satisfactory. 
Send  your  order  to  your  dairy  supply  house  for  a  barrel  or  keg  of 


WYANDOTTE 
DAIRYMAN'S 
CLEANER  $( 
CLEANSER 


None  Genuine  Except 
With  Trade  Mark 


Indian  in  Circle 


In  Every  Package 

Use  it  for  washing  and  cleaning  milk  cans,  churns,  separators 
and    utensils  and  for  general  cleaning.     Try  it  in  the  household. 

Find  for  yourself  how  easily  everything  may  be  made  sweet  and 
pure  without  greasy  .soap  or  .soap  powder  and  without  caustic,  sal 
soda  or  harmful  chemicals.  Remember,  a  trial  costs  nothing  unless 
satisfactory. 

THE  J.  B.  FORD  CO..  Sole  Mnfrs..  Wyandotte.  Michigan,  U.  S.  A. 

This  Cleaner  has  been  awarded  the  highest  prize  wherever  exhibited. 


FirlE   CHEJVIICAIiS 


I  WE  MAKE  A  SPECIALTY  OF  SUPPLYING  i 

I     SCHOOLiS   AND   LABORATORIES     i 

}  WITH  ALL  KINDS  OF  « 

f 

9 

i 

^  AND    REAGe'nTS    FOR  SCIENTIFIC  RESEARCH.  I 

1  We  furnish  ail  apparatus  for  Physical  and  Chemical  Labora-  9 
^  tories  and  all  the  best  makes  of  Microscopes.  j^  j^  $ 

2  We  furnish  only  the  best  apparatus  and  refer  to  College  of  ^ 
^  Agriculture — University  of  Tennessee,  as  to  character  of  our  a 
S  goods  and  our  responsibility.  If  you  need  anything  along  the  ^ 
$  line  of  Laboratory  Supplies,  write  us.  | 


9 

i  CHAPMAN  DRUG  CO.  i 

^  Formerly  Chapman,  White,  Lyons  Co.  ^ 

5  KNOXVILLE,  TENNESSEE.  | 

»  f 

g  We  wish  to  call  the  attention  of  the  Schools  J 

*  of  Tennessee  to  our  line  of  * 

i  SCIENTIFIC  APPARATUS  AND  CHEMICALS.  | 

^  We  Publish  the  Following  Catalogues.  ^ 

*  "M"  Containing  descriptions  and  prices  of  all  the  ap-  ^ 
^  paratus  needed  in  Physics  and  Chemistry.  ^ 
^  "N"  Biology  and  Physiology  with  prices  and  descrip-  ^ 
^  tions  of  the  Spencer  Microscopes.  ^ 
2)f  "Q"  A  list  of  Scientific  Lantern  Slides  for  all  depart-  ^ 
^  ments.  ^ 
1^ .         '      "R"     Chemicals  and  Reagents,  including  the  J.  T.  Baker  * 

*  analv;^ed  chemicals.  ^ 
s(f  "X"  Physiographical,  Geological  and  Meteorological  ap-  ^ 
1^  paratus  including  special  Lantern  Slides  for  above  ^ 

*  subjects.  Any  of  these  catalogues  will  be  sent  free  ^ 
'K-  to  Science  Instructors.  ^ 
%  We  are  in  position  to  ship  your  orders  promptly  and  give  * 
1^  our  lowest  prices  to  the  Schools  direct.  ^ 
^  When  you  are  ready  to  equip  your  Science  Laboratory,  ^ 
5»f  correspond  with  us.  j^ 

I  CENTRAL  SCIENTIFIC  COMPANY  f 

t  14  Michigan  Street,       -       CHICAGO.  I 

Please  mention  the  U.  T.  Farmer  when  you  write  to  Advertisers. 


WORK  LESS 

Accomplish  More 


THAT  is  the  secret  of  success  nowadays. 
You  have  had  experience  with  hired  men — 
you  know  that  many  times  in  order  to 
get  anything  done  right  you  have  to  do 
it  yourself.  There  are  too  many  odd  jobs 
around  the  farm  for  you  to  do  them  aU.  There 
is  the  sheller,  grinder,  churn,  separate  pump, 
saw,  grindstone,  fanning  mill,  washing  inachine, 
and  many  other  machines  to  operate,  "i  ou  can't 
do  it  all. 

You  can,  however,  if  you  get  an  I.  H.  C. 
gasoline  engine  to  assist  you. 

One  of  these  engines  will  furnish  cheap,  ab- 
solutely reliable  power  for  these  and  a  hundred 
other  jobs.  The  engine  works  practically  with- 
out attention,  so  that  you  will  be  able  to  accom- 
plish twice  as  much  as  formerly  and  you  won't 
have  to  work  as  hard. 

That  means  you  are  going  to  makemore  money 
out  of  farming  and  that  is  whaty  ou  are  farming  for. 

I.  H.  C.  vertical  engines  made  in  2,  3  and  25- 
horse  power. 

Horizontal  (portable  and  stationary)  in  4,  6, 
8,  10,  12,  15  and20-horse  power. 

Gasolinetractors  in  10,12, 15and20-horsepowcr. 

Famous  aii-cooled  engines  in  1  and  2-horse 
power. 

Also,  Famous  sawing:,  sprayinpr  and  pumping  ontflts. 
A  complete  line  of  Famous  self-contained  engines 
mounted  on  skids  or  ready  for  mounting  by  the 
purcliaser. 

Call  on  International  local  agent  for  catalog 
and  particulars  or  write  the  home  office.  Valu- 
able book,  "300  Hundred  Years  of  Power  De- 
velopment," sent  on  request. 
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FOR 
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Books 

Stationery 

Candies 


Student  Supplies 
Drawing   Materials   | 
Athletic  Goods 
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$ 


DON'T  FAIL  TO  SEETHE  FOOT  BALL  POSTERS,  5c  EACH 

All  Orders  Promptly  Attended  to 

University  of  Tennessee      -     -      KNOXVILLE   I 


Please  mention  the  U.  T.  l-armer  when  \'oh  ivritc  to  Advertisers. 


KEHN'S  For 


''Good  things  to  eat" 
''Good  things  to  drink' 


I 


A  young  man  is  judged  by  the 
Candy  he  sends  to  his  girl  ^  ^ 

'I  ITCtoftl'Q  V^^x\A\\  He  will  pass  the  most 

It  is  ALWAYS  the  Best:  no  chances  taken. 


Students  should  make    KERN'S    l-^ptown    headquarters;   they 
are  always  welcome 

PETER  KERN  CO. 

I  and  3  Market  Square  KNOXVILLE,    TENN.    • 
I 


WHEN  YOU  SEE  THE: 

® 

o 


ON 


PLOWS 


You  know  they  are  the  best.  You  can  see  The  Wm.  J.  Oliver 
Plow  work  at  the  University  Farm.  We  should  be  pleased  to 
have  you  call  at  the  factory  and  we  will  gladly  show  you  how 
we  make  the  Best  Plow  On  Earth. 

THE  WM.  J.  OLIVER  MFG.  CO. 

DALE  AVENUE  KNOXVILLE,  TENN. 


Please  Mention  the  U.  T.  Parmer  zvhcn  you  zvrife  to  Advertisers. 
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University  of  Tennessee 

College    of 
Agriculture 


AGRICULTURAL  COURSES 

thorough  and  taught  by  able 
Specialists.  Two  well  equipped 
Farms.  Model  Dairy  and  Fine 
Laboratories.  Fine  Dairy  Herd 
and  other  Stock.  Well  equipped 
F'oultry  Farm.  Good  equipment 
for  Bee  Culture.  Fine  equipment 
and  thorough  courses  in  Domestic 
Science,  Home  Sanitation  and 
Home  Adornment,     jfij^^j^j^^ 

Short  Winter  Courses 


If  For  Farmers,  their  Wives,  Sons 

[^  and  Daughters,  during  months  of 

January  and  February.  Expenses 
very  low.  For  circulars  of  In- 
formation in  regard  to  the  Agri- 
cultural Courses  or  other  work 
i  of  the  University,     -     -     address 


■J 


U 


BROWN  AYRES 

i^  PRESIDENT 

KNOXVILLE        :=:       :=:       :=:        TENNESSEE 

Please  mention   the   U.   T.   Fa"nier  when  you  zvrite  to  Advertisers. 


I  For  BERKSHIRE  HOGS  of  Perfect  Type 

3  And  choice  breeding 

i  (some  hog  as  well  as  pedigree) 

i  Write  to 


1 

I 


KTTTTT  rrr  T  TTTTT  TTTTTTT  T 


J.  W.  RUSSWURM,  Nashville,  Tenn.     ^ 


( IINCORPOR  ATED ) 

Both  Phones  306  Gay  St. 

796  KNOXVILLE,  TENN. 

Warehouses  on  Southern  Ry.,  503  B.  Jackson  Ave. 

AlAfNUPACTURERS 

Harness,  Saddlery  and    Fertilizers 

WHOUESAUE    SEEDS 

Agricultural  Implements,  Machinery  and  Vehicles 

Wholesale   and    Retail    Dealers   In    Hay,    Grain    and    Feed    Stuffs 

We  carry  a  complete  line  of  Horse  Goods,  Car- 
riage Robes,  Carriage  Heaters,  Whips,  etc.,  and  in 
addition  to  our  regular  stock  of  Harness  we  do  special 
work  in  this  line. 


I^oxvi 


ENNtSSEL 


Please  iiicntioti  the  U.  T.  Farmer  when  j'om  write  to  Advertisers. 


I 


The  I.  H.  C.  pull  power  hay  press  has  distinctive  features  of  merit  which 
make  it  a  most  desirable  press.  ■? 

It  pulls  easier  on  the  horses  than  any  other  press  of  the  same  size.  This 
is  due  to  the  compound  lever  power  and  toggle  joint  plunger. 

It  can  be  set  up  to  and  within  barns,  and  at  either  end  or  any  position 
between  the  ends  of  stacks,  making  easy  work  for  the  pitchers. 

The  bale  chamber  is  low,  enabling  the  tier  to  tie  bales  so  that  square- 
cornered  and  neat  bales  are  formed. 

The  press  is  made  in  one  and  two- horse  sizes. 

Call  on  local  agent  and  inspect  the  I,  H.  C.  press.  Write  for  catalog  and 
full  particulars. 

International  Harvester  Company  of  America 

(INCORPORATED) 

C  H  I  CAG  O,    U.  S.  A. 


I 


EAST  TENNESSEE  PACKING  CO., 

Office  No.  9  Market  Square 

All  Pork  and  Beef  Products. 

PACKING  HOUSE  SOUTH  KNOXVILLE. 

WE  ARE  ALWAYS  M  TtlE  MARKET  FOR  LIVE  HOGS. 


MIINOR'S    FLUID 

Dip  and  Disinfectant 

If  you   keep   Horses,   Cattle,   Hog:s,  Sheep,   Poultry   or   Dogs 
You  cannot  afford  to  do  witliout  it. 
We  g-ive  you  an  article  of  merit  at  a  reasonable  price. 
(Its  use  permitted  in  Official  dipping  for  Scab  on  Slieep.) 
Can  give  you  references  from  large  breeders  in  your  State. 
Let  us  send  you  circular  and  prices  f.  o.  b.  your  station. 

W.  E.  MINOR  &.CO.  WadeBldg,  CLEVELAND,  OHIO 


Please  Mention  the  U.  T.  Farmer  ivhen  you  write  to  Advertisers. 


FITTED  TO  LESS  ! 

THAN    A    HAIR'S    BREADTH 

e  Laval  Cream  Separators 

When  you  buy  a  DE  LAVAL,  Cream  Separator  you  buy  mechanical  perfection. 
You  get  the  product  of  the  greatest  painstaking  mechanical  skill  and  the  fiiieni 
of  manufacturing  tools.  Of  special  note  in  this  connection  is  the  fact  thai  the 
bearings  and  revolving  parts  of  DE  LAVAL  machines  are  fiited  to  less  than 
the  one  thousandth  part  of  an  inch,  or,  in  other  words,  to  about  one-fifth  the 
breadth  i,f  a  human  hair.  Such  a  degree  of  exactness  is  invisible  to  the  naked 
eye  and  can  only  be  determined  by  the  finest  of  gauges.  It  is  neverlhejess  the 
set  f-tandard  to  which  all  DE  LAVAL  spindles  and  bearings  must  be  fitted. 
Any  parts  which  do  not  come  within  this  degree  of  accuracy  are  thro-vyn  aside 
by  the  DE  LAVAL  facLory  inspectors  and  much  material  and  many  hours  of 
work  are  sacrificed  in  this  way  annually.  It  is  this  very  sacrifice,  however, 
thrit  makes  the  DE  L.'^VAL  cream  separator  so  extremely  durable  and  capable 
of  lasting  from  fifte  n  t  >  twenty-five  yeais  under  the  hardest  farm  u^age  and  of 
always  doing  easily  the  very  best  work  under  any  and  all  conditions.  It  is  the 
reason  for  their  remarkable  ease  of  operation  and  absolutely  perfect  working 
in  every  part.  No  other  separator  or  farm  implement  made  today  has  anywhere 
near  the  care,  time,  or  expense  devoted  to  its  manufacture  that  the  DE  I'.AVAL 
has.  When  yon  bi:y  a  DE  LAVAL  you  get  the  best  that  money  can  possibly 
buy  and  skill  can  make  in  a  cream  separator  way.  Moreover,  you  pay  less  for 
it  than  for  any  would-be  competing  separator  of  similar  actual  capacity.  The 
DE  LAV.AL  catalogue  explains  and  illustrates  these  all  important  points.  It  is 
to  be  had  for  the  asking.     Write  today. 

THE    DE    LAVAL    SEPARATOR    COMPANY 

,o?o^-^n'^^'°"o''^*v„^^'S''?"  General    Offices:  ito-itt  wiuiam  st.,  Montreal 

1213-10  Filbert  St.,  Philadel'ia  i.  ,^„  .         .,.     „,. 

-      Drumm    &  Sacramento  St.s.,  1  65"  1  67    BROAD  WAY  H-16  Prince  St.,  Winnepeg 

I  San   Francisco  NEW  YORK  li'T  First  St.,  Portland,  Oreg. 


•  ' 


!     DO  YOU  WANT  A  NEW  EXPERIENCE? 

f        It    will    not    co.st  you  anything  unless  it  is  perfectly  satisfactory. 
V    Send  your  order  to  your  dairy  supply  house  for  a  barrel  or  keg  of 

T  None  Genuine  Except 

r  %JI^\#   tk    Ikl  V^i^^^r"*^  E"*  ^\'hh  Trade  Mark 


CLEANER  $( 
CLEANSER 


Indian  in  Circle 
In   F'very  Package 


Use  it  for  washing  and  cleaning  milk  cans,  churns,  .separators 
and    utensils  and  for  general  cleaning.     Try  it  in  the  household. 

Find  for  yourself  how  easily  everything  may  be  made  .sweet  and 
pure  without  greasy  soap  or  .soap  powder  and  without  caustic,  .sal 
soda  or  harmful  chemicals.  Remember,  a  trial  costs  nothing  unle.ss 
satisfactory. 

THE  J.  B.  FORD  CO..  Sole  Mnfrs..  Wyandolte.  Michigan.  U.  S.  A. 

This  Cleaner  ha,  been   awarded  the   highest  pnze  wherever  exhibited. 
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}  WE  MAKE  A  SPECIALTY  OF  SUPPLYING  i 

i     SCHOOLiS   AND  LiABORRTORIES     i 

WITH  ALL  KINDS  OF  a 

FINE   CHEJVlICALiS    I 

^  AND    REAGENTS    FOR  SCIENTIFIC  RESEARCH.  9 

I  We  furnish  all  apparatus  for  Physical  and  Chemical  Labora-  3 
i  tories  and  all  the  best  makes  of  Microscopes.  .^  ^  $ 

^  We  furnish  only  the  best  apparatus  and  refer  to  College  of  2 
JL  Agriculture — University  of  Tennessee,  as  to  character  of  our  a 
S  goods  and  our  responsibility.  If  you  need  anything  along  the  $ 
^  line  of  Laboratory  Supplies,  write  us.  | 

\      CHAPMAN  DRUG  CO.       i 

i  Formerly  Chapman,  White,  Lyons  Co.  ^ 

I  KNOXVILLE,  TENNESSEE.  \ 

a  r 

*  We  wish  to  call  the  attention  of  the  Schools  | 

*  of  Tennessee  to  our  line  of  ^ 

I  SCIENTIFIC  APPARATUS  AND  CHEMICALS.  | 

^  We  Publish  the  Following  Catalogues.  ^ 

*  '"M"     Containing  descriptions   and  prices  of  all  the  ap-        ^ 

*  paratus  needed  in  Physics  and  Chemistry.  ^ 
^  "N"  Biology  and  Physiology  with  prices  and  descrip-  ^ 
^  tions  of  the  Spencer  Microscopes.  ^ 
^  "Q"  A  list  of  Scientific  Lantern  Slides  for  all  depart-  ^ 
^  ments.  % 
%  "R"  Chemicals  and  Reagents,  including  the  J.  T.  Bakci;  * 
^  analyzed  chemicals.  "^ 
^  "X"  Physiographical,  Geological  and  IMeteorological  ap-  ^ 
1^  paratus  including  special  Lantern  Slides  for  above  ^ 

*  subjects.    Any  of  these  catalogues  will  be  sent  free  ^ 

*  to  Science  Instructors.  ^ 
$  We  are  in  position  to  ship  your  orders  promptly  and  give  ^ 
'^  our  lowest  prices  to  the  Schools  direct.  ^ 
^  When  you  are  ready  to  equip  your  Science  Laboratory,  ^ 
)^        correspond  with  us.  ^ 

I  CENTRAL  SCIENTIFIC  COMPANY  I 

t  14  Michigan  Street,       -       CHICAGO.  I 

Please  mention  the  U.  T.  Farmer  when  you  write  to  Advertisers. 


WORK  LESS 

Accomplish  More 


THAT  is  the  secret  of  success  nowadays. 
You  have  had  experience  with  hired  men — 
you  know  that  many  times  in  order  to 
get  anything  done  rij^ht  you  have  to  do 
it  yourself.  There  are  too  many  odd  jobs 
around  the  farm  for  you  to  do  them  aU.  There 
is  the  sheller,  grinder,  churn,  separate  pump, 
saw,  grindstone,  fanning  mill,  washing  Tiachine, 
and  many  other  machines  to  operate,  "i  ou  can't 
do  it  all. 

You  can,  however,  if  you  get  an  I.  H.  C. 
gasoline  engine  to  assist  you. 

One  of  these  engines  will  furnish  cheap,  ab- 
solutely reliabl3  power  for  these  and  a  hundred 
other  jobs.  The  engine  works  practically  wiih- 
oi;t  attention,  so  that  you  will  be  able  to  accom- 
plish twice  as  much  as  formerly  and  you  won't 
have  to  work  as  hard. 

That  means  you  are  goingtomakemoremoncy 
out  of  farming  and  that  is  whatyou  are  farming  for. 
I.  H.  C.  vertical  engmes  made  in  2,  3  and  25- 
horse  power. 

Horizontal  (portable  and  stationary)  in  4,  6, 
8, 10,  12,  15  and  20-horse  power. 

Gasolinetractorsinl0,12,15and20-horsepower. 
Famous  ail -cooled  engines  in  1  and  2-horse 
power. 

A 1  so.  Famous  sawing:,  sprayinpr  and  pumping  outfits. 
A  rouiplete  line  of  Famous  seU-containfd  en'^ines 
mounted  oa  skids  or  ready  for  mouatiug  by  the 
purchaser. 

Call  on  International  local  agent  for  catalog 
and  particulars  or  write  the  home  office.  Valu- 
able book,  "300  Hundred  Years  of  Power  De- 
velopment,'" sent  on  request. 
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Drawing    Materials 
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A  young  man  is  judged  by  the 
Candy  he  sends  to  his  girl  j^  jf- 

'I  lfCt)Kl'Q  V:zxx\A\i  Hfi  ^i'l  P^ss  the  most 


KERN'S  Candy 


is  ^V-ni*  ^  uuuuj     critical  judpgnt  _  , 

It  is  ALWAYS  the  Best:  no  chances  taken. 


Students  should  make    KERN'S    IJptown    headquarters;    they 
are  always  welcome 

PETER  KERN  CO, 

I  and  3  Market  Square  KNOXVILLE,    TENN.    • 
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WHEN  YOU  SEE  THE  I 


OIN 


PLOWS 


You  know  they  are  the  best.  You  can  see  The  Wm.  J.  Oliver 
Plow  work  at  the  University  Farm.  We  should  be  pleased  to 
have  you  call  at  the  factory  and  we  will  gladly  show  you  how 
we  make  the  Best  Plow  On   Earth. 

THE  WiVl.  J.  OLIVER  MFG.  CO. 

DALE  AVENUE  KNOXVILLE,  TENN. 


Please  Mention  the  U.  7".  farmer  ivlicn  yoii  write  to  Advertisers. 
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i  AGRICULTURAL  COURSES  | 

I  thorough    and    taught    by    able  I 

I  Specialists.     Two  well  equipped  | 

I  Farms.     Model  Dairy  and  Fine  | 

I  Laboratories.     Fine  Dairy  Herd  ^ 

I  and  other  Stock.     Well  equipped  | 

I  Poultry  Farm.     Good  equipment  i 

I  for  Bee  Culture.    Fine  equipment  i 

I  and  thorough  courses  in  Domestic  i 

I  Science,   Home   Sanitation    and  g 

I  Home  Adornment.     ^^^^^J>  % 

I      Short  Winter  Courses  i 

1  For  Farmers,  their  Wives,  Sons  1 

i  and  Daughters,  during  months  of  ^ 

i  January  and  February.   Expenses  | 

g  very  low.      For  circulars  of  In-  % 

I  formation  in  regard  to  the  Agri-  i 

I  cultural  Courses   or  other  work  i 

i  of  the  University,     -     -     address  i 

I  BROWN  AYRE5  | 

I  PRESIDENT  I 

I      KNOXVILLE         :=:       :=:       :-:        TENNESSEE       I 

Please  Mention   the   U.    T.  Farmer  ivhcn  you  ivrite   to   Advertisers. 


Dr.  L.  H.  Bailey's  Monumental 

Cyclopedia  of  American  Agriculture 

Edited  with  the  assistance  of  over  three  hundred  experts,  By  L.  H.  BAILEY, 

Director  of  the  College  of  Agriculture,  Cornell  University,  and  Chairman  of  the 

Commission  on  Country  Life  whose  report  has  recently  been    forwarded    to 

Congress. 

In  four  qumrto  volumes^  with  loo  full  page  plates,  and  about  2000  other  illustt  at  ions 

It  tells  what  to  do  on  any  farm,  and  how  to  do  it. 

The  work  is  indispensable  to  any  one  who  means  to  really  live  in  the  country. 
It  treats  logically  the  central  idea  of  The  Farm  as  a  Livelihood,  bringing  to- 
gether every  feature  of  the  making  of  a  living,  and  the  building  of  national 
life  from  the  farm. 


Contents 

Volume  I.— FARMS 

A  general  survey  of  all  the  agri- 
cultural regions  of  the  United 
States,  including  Porto  Rico,  Ha- 
waii, and  the  Philippines — Advice 
as  to  the  Projecting  of  a  Farm — 
The  Soil — The  Atmosphere. 

Volume  II.— FARM  CROPS 

The  Plant  and  Its  Relations — The 
Manufacture  of  Crop  Products — 
North  American  Fild  Crops. 

Volume  III.— FARM  ANIMALS 

The  Animal  and  Its  Relations~The 
Manufacture  of  Animal  Products 
— North  American  Farm  Animals. 

Volume   IV.  — SOCIAL   ECONOMY 

IN  THE  COUNTRY 

Just  ready.  Perhaps  the  most  im- 
portant volume  of  all;  taking  the 
broad  view  of  the  relation  of  the 
farm  to  the  nation.  It  contains 
discussions  on  education,  farm  ac- 
counting, the  costs  of  production, 
profitable  handling  and  sale  of 
perishable  food  crops,  etc. 


Points  to  be  A[oted 

The  whole  work  is  new 

Every  cut  was  made,  every  article 
written  for  this  work. 

Each  article  is  authoritative 

All  articles  are  signed,  each  is 
written  by  the  man  who  knows 
most  of  the  farm  industry  of  today 
in  relation  to  that  special  subject. 

The  work  is  complete 

It  covers  every  farm  process  from 
the  choosing  of  land  to  the  ac- 
counting of  receipts  and  expenses 
after  marketing  the  crops. 

It  is  comprehensive  and  practical 
The  book  discusses  farming  in  all 
localities — from  the  northwestern 
wheatfields  to  the  tropical  islands 
— tells  what  crops  can  be  grown 
and  marketed  and  precisely  how 
to  do  it. 

It  is  broad  in  its  points  of  view 
One  article  tells  how  a  large  farm 
can  be  organized  on  an  efficient 
scale ;  another,  how  the  small  farm 
can  be  run  to  the  best  advantage; 
still  others,  what  manufacturing 
of  farm  products  is  practical,  and 
how  the  farm  housekeeping  can 
be  made  as  perfect  as  possible. 


Any  farmer  by  the  use  of  this  work  can  unquestionably  save  its  cost  ten  times 
over;  the  younger  generation  will  find  it  tremendously  educative. 
In  four  qii.ari»  volumes  full;  illustrated,  cloth.  $20.00  net;  half  Morocco,  fj2.oo. 

(Carriiigre  Extra.) 
Please  Mention  the  U.   T.  Fanner  zvUcn  you  ivrite  to   Advertisers. 
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( IINCORPORATED  ) 

Both  Phones  306  Gay  St. 

796  KNOXVILLE,  TENN. 

Warehouses  on  Southern  Ry.,  503  E.  Jackson  Ave. 


JVIArNUF-ACTURERS 


Harness,  Saddlery  and    Fertilizers 

WHOUESAUE    SEEDS 

Agricultural  Implements,  Machinery  and  Vehicles 

Wholesale  and    Retail    Dealers   in   Hay,    Grain    and    Feed   Stuffs 

We  carry  a  complete  line  of  Horse  Goods,  Car- 
riage Robes,  Carriage  Heaters,  Whips,  etc.,  and  in 
addition  to  our  regular  stock  of  Harness  we  do  special 
work  in  this  line. 


Good  Dairying 


Is  impossible  until  you  know 

the  butter  fat  production 

of  each  cow  in  your 

herd. 


The  20th  Century  Babcock  Milk  Tester 


will  point  the  way  to  larger  yields,  cheaper  rations,  bigger 
profits.  We  furnish  everything  for  the  dairyman.  Ask 
for  catalogue  stating  the  line  of  goods  you  are  interested  in. 


Creamery  Package  Mfg.  Co. 

182-188  Kinzie  Street,  CHICAGO,  ILL. 


^1 


Please  Mention   the   U.   T.  Fanner  zvlien  you  ivrite   to  Advertisers. 


1 00%  a  Year        "* 
for  Twenty  Years 
to  Cow  Owners 

That's  the  marvelously  good  investment  that  more  than  ONE  MILLION 
satisfied  users  are  finding  the 

DE  LAVAL  CREAM  SEPARATOR 

With  three  or  more  cows  a  DE  LAVAL  separator  saves  its  cost  the  first 
year,  in  more  and  better  product,  and  it  may  be  depended  upon  to  go  on  doing 
so  for  tw^enty  years,  as  there  are  already  thousands  of  instances  to  prove. 

There's  half  this  much  saving  in  the  use  of  a  DE  LAVAL  over  inferior 
separators,  while  other  separators  last  but  from  six  months  to  five  years  instead 
of  twenty  years.     They  lose  half  that  might  be  saved  while  they  do  last. 

That's  the  whole  separator  story  in  a  "nut  shell"  and  the  reason  for  the 
now  nearly  universal  sale  of     DE  LAVAL  separators. 

A  DE  LAVAL  catalogue  may  be  had  for  the  asking.  Likewise  the  trial 
of  a  DE  LAVAL  machine. 

THE  DE  LAVAL  SE PAR ATOR COMPANY 

42  E.  Madison  St.,  Chicago  General     OfflCeS*  173-177  William  St.,  Montreal 

.    'Km  a'saframi^nS^^^        165-167    BROADWAY        11-16  Princess  St.,  Winnipeg 
I  San  Francisco  NEW  YORK  107  First  St.,  Portland,  Oreg. 
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WYANDOTTE 

DAIRYMAN'S 

CLEANER  and  CLEANSER 

is  especially  tuade  to  meet  the  washing  and  cleaning  needs  of  the  milk  hand- 
ler. But  the  very  properties  that  have  brought  this  harmless  powder  into  almost 
universal  use  in  the  factories  and  dairies  of  the  country  are  the  same  that 
housewives  have  eagerly  sought. 

It  will  clean  the  dishes  and  cooking  utensils  as  easily  and  thoroughly  a^ 
it  does  the  milk  cans  and  leave  them  just  as  sweet.  It  washes  the  clothes  as 
well  as  the  straining  cloths  and  does  not  injure  the  fiber.  It  saves  work  and 
money  wherever  used  and  cleans  things  CLEAN. 

ORDER  A  BARREL   OR   KEG   FROM  YOUR 
SUPPLY    HOUSE 

SATISFACTION  GUARANTEED  OR  YOUR 
MONEY    REFUNDED 

THE  J.  B.  FORD  CO.,  Sole  Mnfrs.,  Wyandotte.  Michigan,  U.  S.  A. 

This  Cleaner  has  been  awarded  the  highest  prize  wherever  exhibited. 

Please  Mention   the   U.    T.   I'anncr   when    \on  urile   lo   .hii'ertisen-. 
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The  I.  H.  C,  pull  power  hay  press  has  distinctive  features  of  merit  which 
make  it  a  most  desirable  press.  % 

It  pulls  easier  on  the  horses  than  any  other  press  of  the  same  size.     This 
is  due  to  the  compound  lever  power  and  toggle  joint  plunger. 

It  can  be  set  up  to  and  within  barns,  and  at  either  end  or  any  position 
between  the  ends  of  stacks,  making  easy  work  for  the  pitchers. 

The  bale  chamber  is  low,  enabling  the  tier  to  tie  bales  so  that  square- 
cornered  and  neat  bales  are  formed. 

The  press  is  made  in  one  and  two- horse  sizes. 

Call  on  local  agent  and  inspect  the  I.  H.  C.  press.     Write  for  catalog  and 
full  particulars. 

International  Harvester  Company  of  America 

(INCORPORATED) 

CHICAGO.    U.  S.  A. 
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rmiiiiiiiiiiiiiiiti^ijxAiiitiiiiiiiiiiiiiiiiiiitiiiiwiiiiiii  WW  iiiiiiiiiiiitiitiiiiiiiiiiii  11111111  liilt- 
For  BERKSHIRE  HOGS  of  Perfect  Type  } 

i  And  choice  breeding  ^1 

H  (some  liog  as  well  as  pedigree)  | 

3  Write  to  J 

l  J.  W.  RUSSWURM,  Nashville,  Tenn.     l 
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EAST  TENNESSEE  PACKING  CO.. 

OFFICE  No.  19,  MARKET  SQUARE 


All  Pork  and  Beef  Products. 


PACKING  HOUSE  SeUTH  KNOXVILLE. 

WE  ARE  ALWAYS  M  THE  MARKET  FOR  LIVE  H06S. 


Please  Mention   the   U.   T.  Farmer  zvhen  you  zvrite  to  Advertisers. 


THAT  is  the  secret  of  success  nowadays. 
You  have  had  experience  with  hired  men — 
you  know  that  many  times  in  order  to 
get  anything  done  right  you  have  to  do 
it  yourself.  There  are  too  many  odd  jobs 
around  the  farm  for  you  to  do  them  all.  There 
is  the  sheller,  grinder,  churn,  separate  pump, 
saw,  grindstone,  fanning  mill,  washing  tnachine, 
and  many  other  machines  to  operate,  "i  ou  can't 
do  it  all. 

You  can,  however,  if  you  get  an  I.  H.  C. 
gasoline  engine  to  assist  you. 

One  of  these  engines  will  furnish  cheap,  ab- 
solutely reliable  power  for  these  and  a  hundred 
other  jobs.  The  engine  works  practically  with- 
out attention,  so  that  you  will  be  able  to  accom- 
plish twice  as  much  as  formerly  and  you  won't 
have  to  work  as  hard. 

That  means  you  are  going  to  makemore  money 
out  of  farming  and  that  is  whatyou  are  farming  for. 

I.  H.  C.  vertical  engmes  made  in  2,  3  and  25- 
horse  power. 

Horizontal  (portable  and  stationary)  in  4,  6, 
8,  10,  12,  15  and  20-horse  power. 

Gasolinetractorsinl0,i2,15and20-horsepower. 

Famous  aii -cooled  engines  in  1  and  2-horse 
power. 

Also,  Famous  sawinfr.sprayinp:  and  pumping  oiitflts. 
A  complete  line  of  Famous  self-contained  engines 
mounted  on  skids  or  ready  for  mounting  by  the 
purchaser. 

Call  on  International  local  agent  for  catalog 
and  particulars  or  write  the  home  office.  Valu- 
able book,  "300  Hundred  Years  of  Power  De- 
velopment," sent  on  request. 
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FINE  SELECTION  of  PENNANTS  and  COLORS 


FOR 


THE    FOOT    BALL   SEASON 


f 


i 


Student  Supplies 
Drawing   Materials   | 
Athletic  Goods 


Books 
Stationery 

I   Candies               ^            r.u.,^uu  «uuuo  ^ 

I          DON'T  FAIL  TO  SEE  THE  FOOT  BALL  POSTERS,  5c  EACH  | 

^J                           All   Orders   Promptly  Attended   to  | 

University  of  Tennessee      -     -      KNOXVILLE  I 

i 


Please  mention  the  U.  T.  Fanner  when  you  write  to  Advertisers. 


\im  For 


''Good  things  to  eat" 
''Good  things  to  drink' 


I 


A  young  man  is  judged  by  the 
Candy  he  sends  to  his  girl  j^  jf> 

'»  lfPt)^l'<\  Tinrh/  He  will  pass  the  most 
Is'  A^nU  ^  oaiiUJf     critical  judgment  ,  . 

It  is  ALWAYS  the  Best:  no  chances  taken. 


students  should  make    KERN'S    LJptown    headquarters;   they 
are  always  welcome 

PETER  KERN  CO. 

**    I  and  3  Market  Square  KNOXVILLE,    TENN.   • 
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WHEN  YOU  SEE  THE  I 


ON 


PLOWS! 


e 
You  know  they  are  the  best.     You  can  see  The  Wm.  J.  Oliver 

Plow    work    at   the  University  Farm.     We  should  be  pleased  to 

have  you  call  at  the  factory  and  we  will  gladly  show  you  how 

we  make  the  Best  Plow  On  Earth. 

THE  Win.  J.  OLIVER  MFG.  CO. 

DALE  AVENUE  KNOXVILLE,  TENN. 


Please  Mention  the  U.  T.  Farmer  wlien  you  write  to  Advertisers. 


U.  T.  FARMER 


A  Hir.i,siDE  ON  THE  Fruit  Farm 


Vol.  Ill 


No.  8 


MAY,  1909 

Published  Monthly  by 

THE  AGRICULTURAL  CLUB 

of  the 
UNIVERSITY  OF  TENNESSEE 

KNOXVILLE 
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University  of  Tennessee 

College    of 
Agriculture 


AGRICULTURAL  COURSES 

thorough  and  taught  by  able 
Specialists.  Two  well  equipped 
Farms.  Model  Dairy  and  Fine 
Laboratories.  Fine  Dairy  Herd 
and  other  Stock.  Well  equipped 
Poultry  Farm.  Good  equipment 
for  Bee  Culture.  Fine  equipment 
and  thorough  courses  in  Domestic 
Science,  Home  Sanitation  and 
Heme  Adornment,     J-^^^^^ 

Short  Winter  Courses 

For  Farmers,  their  Wives,  Sons 
and  Daughters,  during  months  of 
January  and  February.  Expenses 
very  low.  For  circulars  of  In- 
formation in  regard  to  the  Agri- 
cultural Courses  or  other  work 
of  the  University,     -     -     address 

BROWN  AYRES 

PRESIDENT 

KNOXVILLE         :=:       :=:       :=:        TENNESSEE 


Please  mention  tlie  U.  T.  Pa'nier  zvhen  yoti  zvrite  te  Advertisers. 


Dr,  L.  H.  Bailey's  Monumental 

Cyclopedia  of  American  Agricuiture 

Edited  with  the  assistance  of  over  three  hundred  experts.  By  L.  H.  BAILEY. 

Director  of  the  College  of  Ag-riculture,  Cornell  University,  and  Chairman  of  the 

Commission  on  Country  Life  whose  report  has  recently  been    forwarded    to 

(■ongress. 

In  fotir  quarto  volumes,  ttith  loo  full  page  plates,  avd  abo^it  2000  oilier  ilhtstratiofis 

It  tells  what  to  do  on  any  farm,  and  how  to  do  it. 

The  work  is  indispensable  to  any  one  who  means  to  really  live  in  the  country. 
It  treats  logically  the  central  idea  of  The  Farm  as  a  Livelihood,  bringing  to- 
gether every  feature  of  the  making  of  a  living,  and  the  building  of  national 
life  from  the  farm. 


Contents 

Volume  I.— FARMS 

A  general  survey  of  all  the  agri- 
cultural regions  of  the  United 
States,  including  Porto  Rico,  Ha- 
waii, and  the  Philippines — Advice 
as  to  the  Projecting  of  a  Farm — 
The  Soil— The  Atmosphere. 

Volume  IL— FARM  CROPS 

The  Plant  and  Its  Relations— The 
Manufacture  of  Crop  Products — 
North  American  Fild  Crops. 

Volume  HI.— FARM  ANIMALS 

The  Animal  and  Its  Relations~The 
Manufacture  of  Animal  Products 
— North  American  Farm  Animals. 

Volume    IV.  — SOCIAL   ECONOMY 

IN  THE  COUNTRY 

Just  ready.  Perhaps  the  most  im- 
portant volume  of  all ;  taking  the 
broad  view  of  the  relation  of  the 
farm  to  the  nation.  It  contains 
discussions  on  education,  farm  ac- 
counting, the  costs  of  produ»_.tion, 
profitallle  handling  and  sale  of 
perishable  food  crops,  etc. 


Points  to  be  Aloted 

The  whole  work  is  new 

Every  cut  was  made,  every  article 
written  for  this  work. 

Each  article  is  authoritative 

All  articles  are  signed,  each  is 
written  by  the  man  who  knows 
most  of  the  farm  industry  of  today 
in  relation  to  that  special  subject. 

The  work  is  complete 

It  covers  every  farm  process  from 
the  choosing  of  lancl  to  the  ac- 
counting of  receipts  and  expenses 
after  marketing  the  crops. 

It  is  comprehensive  and  practical 
The  book  discusses  farming  in  all 
localities — from  the  northwestern 
wheatfields  to  the  tropical  islands 
— tells  what  crops  can  be  grown 
and  ma-rketed  and  precisely  how 
to  do  it. 

It  is  broad  in  its  points  of  view 
One  article  tells  hoAv  a  large  farm 
can  be  organized  on  an  efHicient 
scale;  another,  how  the  small  farm 
can  be  run  to  the  best  advantage: 
still  others,  what  mannfacturini: 
of  fai'ui  jn-oducts  is  jji-act ical.  and 
bow  the  faj'm  housekeepinu'  can 
be  made  as  perfect  as  possible. 


Any  farnu^r  by  the  use  of  this  work  can  un(|ues1ional)ly  save  its  cosl  ten  limes 
over:  the  younger  genei'ation  will  find  it  tremendously  educative. 

In  four  quarto  volumes  fully  illustrated,  cloth.   $20.00  net:  ln-^Il  .'^foroeco,  $j2(Ui. 

(CiirriiiKf  }Cxlra.) 

Please  Metition  the  U.   T.  Farmer  zvhcn  you  xvrite  to  Advertisers. 
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iyiAINUPACTLJRERS 

Harness,  Saddlery  and    Fertilizers 

WHOUESAUE    SHEDS 

Agricultural  Implements,  Machinery  and  Vehicles 

Wholesale  and    Retail    Dealers   in   Hay,    Grain    and    Feed    Stuffs 

We  carry  a  complete  line  of  Horse  Goods,  Car- 
riage Robes,  Carriage  Heaters,  Whips,  etc.,  and  in 
addition  to  our  regular  stock  of  Harness  we  do  special 
work  in  this  line. 
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Good  Dairying 


Is  impossible  until  you  know 

the  butter  fat  production 

of  each  cow  in  your 

herd. 


The  20tli  Century  Babcock  Milk  Tester 

will  point  the  way  to  larger  yields,  cheaper  rations,  bigger 
profits.  We  furnish  everything  for  the  dairyman.  Ask 
for  catalogue  stating  the  line  of  goods  you  are  interested  in. 

Creamery  Package  Mfg.  Co. 

182-188  Kinzie  Street,  CHICAGO,  ILL. 

^  ■[^■■■■■B  ■■■■■■■■■■■■■■S  Mi  ■■■IHI^BS  flMHIHiBM  Si^HHHMWi 

Please  Mciifioii  the   U.   T.  Farmer  zvheii  you  lurife  to  Advertisers. 
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1 00%  a  Year  * 

for  Twenty  Years 
to  Cow  Owners 

That's  the  marvelously  good  investment  that  more  than  ONE  MILLION 
satisfied  users  are  finding  the 

DE  LAVAL  CREAM  SEPARATOR 

With  three  or  more  cows  a  DE  LAVAL  separator  saves  its  cost  the  first 
year,  in  more  and  better  product,  and  it  may  be  depended  upon  to  go  on  doing 
so  for  twenty  years,  as  there  are  already  thousands  of  instances  to  prove. 

There's  half  this  much  saving  in  the  use  of  a  DE  LAVAL  over  inferior 
separators,  while  other  separators  last  but  from  six  months  to  five  years  instead 
of  twenty  years.     They  lose  half  that  might  be  saved  while  they  do  last. 

That's  the  whole  separator  story  in  a  "nut  shell"  and  the  reason  for  the 
now  nearly  universal   sale  of     DE  LAVAL  separators. 

A  DE  LAVAL  catalogue  may  be  had  for  the  asking.  Likewise  the  trial 
of  a  DE  LAVAL  machine. 

THE    DE    LAVAL    SEPARATOR  COMPANY 

ilmsmtblrrsfl'Ph'i'idefMa  General    Offices:  ivs-irv  wiuiam  st..  Montr.a. 

Drumm   &  Sacramento  Sts.,  165-167    BROADWAY        1^-16  Princess  St.,  Winnipeg 

San  Francisco  NEW  YORK  107  First  St.,  Portland,  O.eg. 


A  BARREL  OR  KEG  OF 

WYANDOTTE 

DAIRYMAN'S 

CLEANER  and  CLEANSER 

MORE  THAN  PAYS  FOR  ITSELF  IN  WHAT  IT  SAVES. 

Botli  in  dairy  and  household  washing  and  cleaning.  People  are  often  so 
an.xious  to  remove  ALL  the  dirt  that  they  use  preparations  wliich  (unknown 
to  them)   contain  harmful  chcmica's. 

WYANDOTTE  DAIRYMAN'S  CLEANER  and  CLEANSER  i.s  abM.lutdy 
harmless   and   so   is   a   great   ccono.uy.      But   also   it   is   absolutely    tiiorougli.      It 
easily   removes  all  dirt   and  grease   and   leaves  cans,   dishes;   clotlies   and   cwry 
thing  tliat  ever  needs  washing,  sweet,  clean  and  perfectly  sanitary. 

ORDER  FROM  YOUR  DEALER 

and  be  sure  to  look  for  the 

INDIAN   IN   A   CIRCLE 

This  Trade  Maik  is  in  every  package. 

THE  J.  B.  FORD  CO..  Sole  Mnfrs..  Wyando  te.  Michigan.  U.  S.  A. 

This  Cleaner  has  been   awarded  the  highest  pr  ze  wherever  exhibited  " 

^^^^^^^^^^^^^^^^^^^^^^  ^ 

/'/<■(;.^\•   Mention   tin-   ('.    '!'.   1-armcr   i^'Jicn    \\'ii    iuiIl    to   .L!:\-rtiSi-i s. 


I.  H.  C.  Pull  Power  Baling  Press 


The  I.  H.  C.  Pull  Power  Baling  Press  is  built  to  bale  the  greatest  amount 
of  materials  with  the  least  expenditure  of  energy.  It  is  easy  on  both  man 
and  horse,  and  will  bale  more  hay  with  less  power  than  any  other  press  of  its 
size.  This  is  due  to  the  unique  construction  of  the  plunger  and  power. 
They  furnish  speed  and  great  compression  power  just  when  they  are  needed 
without  adding  extra  draft. 

To  be  brief,  the  I-  H.  C.  Pull  Power  Baling  Press  fills  the  requirements  of 
farmers  who  want  a  press  that  has  durability,  great  capacity  and  ease  of 
operation  to  recommend  it. 

The  I.  H.  C.  Pull  Power  Baling  Press  is  built  in  one  and  two-horse 
power.  The  one-horse  press  has  a  14"xl8"  bale  chamber.  The  two-horse 
press  has  three  sizes  of  bale  chamber  —  14"xl8",  16"xl8",  and  17"x22", 

Call  on  local  agent  for  information  concerning  this  press  or 
Write     for      Illustrated     Catalog 

INTERNATIONAL   HARVESTER   COMPANY   OF  AMERICA 

(incorporated) 


Chicago        -        -        U.  S.  A. 


\  For  BERKSHIRE  HOGS  Of  Perfect  Type  I 

H                          And  choice  breeding  r 

3                                           (some  hog  as  well  as  pedigree)  -  E 

\                                                                   Write  to  \ 

\  J.  W.  RUSSWURM,  Nashville,  Tenn^     \ 
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EAST  TENNESSEE  PACKING  CO., 

OFFICE  No.  19,  MARKET  SQUARE 


All  Pork  and  Beef  Products. 


PACKING  HOUSE  SOUTH  KNOXVILLE. 

WE  ARE  ALWAYS  Id  TtlE  MARKET  FOR  LIVE  HOGS. 

1*1 1  ■  m\\im»i>MmwimmmmmmmmmmmmmmmwmmmmmmMimmmwmmammm 

Please  Mention  the    U.   T.  Fanner  idicn   you  ivrite   to  Advertisers. 


WORK  LESS 

Accomplish  More 


THAT  is  the  secret  of  success  nowadays. 
You  have  had  experience  with  hired  men — 
you  know  that  many  times  in  order  to 
get  anything  done  right  you  have  to  do 
it  yourself.  There  are  too  many  odd  jobs 
around  the  farm  for  you  to  do  them  all.  There 
is  the  sheller,  grinder,  churn,  separati.  pump, 
saw,  grindstone,  fanning  mill,  washing  Tiachine, 
and  many  other  machines  to  operate,  "i  ou  can't 
do  it  all. 

You  can,  however,  if  you  get  an  I.  H.  C. 
gasoline  engine  to  assist  you. 

One  of  these  engines  will  furnish  cheap,  ab- 
solutely reliablj  power  for  these  and  a  hundred 
other  jobs.  The  engine  works  practically  wilh- 
out  attention,  so  that  you  will  be  able  to  accom- 
plish twice  as  much  as  formerly  and  you  won't 
have  to  work  as  hard. 

That  means  you  are  going  to  make  more  money 
out  of  farming  and  that  is  whatyou  are  farming  for. 

I.  H.  C.  vertical  engmes  made  in  2,  3  and  25- 
horse  power. 

Horizontal  (portable  and  stationary)  in  4,  6, 
8,  10,  12,  15  and  20-horse  power. 

Gasolinetractorsinl0,12,15and20-horsepower. 

Famous  aii-cooled  engines  in  1  and  2-horsc 
power. 

A l.'^o.  Famous  sawing:,  sprayitipr  and  pumping:  outfits. 
A  complete  line  of  Famous'  self-coiitaiTUMl  fiii^iMes 
mounted  on  skids  or  ready  for  mountiufj  by  the 
purchaser. 

Call  on  International  local  agent  for  catalog 
and  particulars  or  write  the  home  office.  Valu- 
able book,  "300  Hundred  Years  of  Power  De- 
velopment," sent  on  request. 
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FINE  SELECTION  of  PENNANTS  and  COLORS 


FOR 


THE    FOOT    BALL   SEASON 


<*^. 


f 

j  Student  Supplies  I 

•        Drawing   Materials  | 

I  Athletic  Goods  I 

DON'T  FAIL  TO  SEE  THE  FOOT  BALL  POSTERS,  5c  EACH  | 

All   Orders   Promptly  Attended  to  § 

University  of  Tennessee      -     -      KNOXVILLE    $ 

.1 


Books 

Stationery 

Candies 


t^: 


Please  mention  the  iJ.   T.   lun  iitrr  ivhen   xmi  write  to  Adz-ertiscrs. 


irTfwi^r      T^^    ''Good  things  to  eat 

KERNS  FoF 


'Good  things  to  drink'' 


A  young  man  is  judged  by  the 
Candy  he  sends  to  his  girl  .^  > 

!^  ITEtiKl^C   Tnn/lu  He  will  pass  the  most 
jt  lynnii  ^  baDuy    critical  judgment  .  . 

if  is  ALWAYS  the  Best:  no  chances  taken. 


Students  should  make    KERN'S    (Uptown    headquarters;   they 
are  always  welcome 

PETER  KERN  CO. 

I  and  3  Market  Square  KNOXVILLE,    TENN.    • 

I 
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WHEN  YOU  SEE  THE: 


PLOWS 


OIN 

You  know  they  are  the  best.  You  can  see  The  Wm.  J.  Oliver 
Plow  work  at  the  University  Farm.  We  should  be  pleased  to 
have  you  call  at  the  factory  and  we  will  gladly  show  you  how 
we  make  the  Best  Plow  On  Earth. 

THE  WM.  J.  OLIVER  MFG.  CO. 

DALE  AVENUE  KNOXVILLE,  TENN. 


Please  Mention  the  U.  T.  Parmer  idien  you  write  to  Advertisers. 


U.  T.  FARMER 


Hay  Crop  of  Hairy  Vetch,  Crimson  Clover  and  Oats 
On  Expt.  Station  Farm  During  Convention 
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Published  Monthly  by 

THE  AGRICULTURAL  CLUB 

of  the 
UNIVERSITY  OF  TENNESSEE 

KNOXVILLE 


No.  7 


j   University  of  Tennessee  | 

j  College    of  I 

I  Agriculture  I 


I  AGRICULTURAL  COURSES  | 

I  thorough    and    taught    by    able  i 

I  Specialists,     Two  well  equipped  | 

I  Farms.     Model  Dairy  and  Fine  I 

%  Laboratories.     Fine  Dairy  Herd  | 

I  and  other  Stock.     Well  equipped  | 

I  Poultry  Farm.     Good  equipment  i 

I  for  Bee  Culture.    Fine  equipment  | 

i  and  thorough  courses  in  Domestic  i 

i  Science,   Home   Sanitation    and  g 

i  Home  Adornment.     j^^^^jAjfi  % 

^  I 

i  i 

I      Short  Winter  Courses  i 

I  For  Farmers,  their  Wives,  Sons  | 

I  and  Daughters,  during  months  of  | 

I  January  and  February.   Expenses  | 

3  very  low.      For  circulars  of  In-  i 

I  formation  in  regard  to  the  Agri-  i 

i  cultural  Courses   or  other  work  i 

i  of  the  University,     -     -     address  | 

i  BROWN  AYRES  | 

I  PRESIDENT  I 

I      KNOXVILLE        :-:       :=:       :-:        TENNESSEE       I 

Please  Mention   the   U.    T.   farmer   ivhen  you   zcrite   to   Adirrtisers. 


Dr.  L.  H.  Bailey's  Monumental 

Cyclopedia  of  American  Agriculture 

Edited  with  the  assistance  of  over  three  hundred  experts,  By  L.  H.  BAILEY, 

Director  of  the  College  of  Agriculture,  Cornell  University,  and  Chairman  of  the 

Commission  on  Country  Life  whose  report  has  recently  been    forwarded    to 

(jongress. 

In  four  quarto  volumes,  withioo  full  page  plates,  and  about  2000  other  illustrations 

It  tells  what  to  do  on  any  farm,  and  how  to  do  it. 

The  work  is  indispensable  to  any  one  who  means  to  really  live  in  the  country. 
It  treats  logically  the  central  idea  of  The  Farm  as  a  Livelihood,  bringing  to- 
gether every  feature  of  the  making  of  a  living,  and  the  building  of  national 
life  from  the  farm. 


Volume  I. 


Contents 

-FARMS 


A  general  survey  of  all  the  agri- 
cultural regions  of  the  United 
States,  including  Porto  Rico,  Ha- 
waii, and  the  Philippines — Advice 
as  to  the  Pro.jecting  of  a  Farm — 
The  Soil — The  Atmosphere. 

Volume  II.— FARM  CROPS 

The  Plant  and  Its  Relations — The 
Manufacture  of  Crop  Products — 
North  American  Fild  Crops. 

Volume  III.— FARM  ANIMALS 

The  Animal  and  Its  Relations-The 
Manufacture  of  Animal  Products 
— North  American  Farm  Animals. 

Volume   IV.  — SOCIAL   ECONOMY 

IN  THE  COUNTRY 

Just  ready.  Perhaps  the  most  im- 
portant volume  of  all;  taking  the 
broad  view  of  the  relation  of  the 
farm  to  the  nation.  It  contains 
discussions  on  education,  farm  ac- 
counting, the  costs  of  prodtiiition, 
profitable  handling  and  sale  of 
perishable  food  crops,  etc. 


Points  to  be  ^oted 

The  whole  work  is  new 

Every  cut  was  made,  every  article 
written  for  this  work. 

Each  article  is  authoritative 

All  articles  are  signed,  each  is 
written  by  the  man  who  knows 
most  of  the  farm  industry  of  today 
in  relation  to  that  special  subject. 

ThC'  work  is  complete 

It  covers  every  farm  process  from 
the  choosing  of  land  to  the  ac- 
counting of  receipts  and  expenses 
after  marketing  the  crops. 

It  is  comprehensive  and  practical 
The  book  discusses  farming  in  all 
localities — from  the  northwestern 
wheatfields  to  the  tropical  islands 
— tells  what  crops  can  be  grown 
and  marketed  and  precisely  how 
to  do  it. 

It  is  broad  in  its  points  of  view 
One  article  tells  how  a  large  farm 
can  be  organized  on  an  efficient 
scale ;  another,  how  the  small  farm 
can  be  run  to  the  best  advantage; 
still  others,  what  manufacturing 
of  farm  products  is  practical,  and 
how  the  farm  housekeeping  can 
be  made  as  perfect  as  possible. 


Any  fanner  by  the  use  of  this  work  can  unquestionably  save  its  cost  ten  limes 
over;  the  younger  generation  will  find  it  tremendously  educative. 
In  four  quarto  volumes  full    illustrated,  cloth.  $20.00  net;  half  Morocco,  $32.00. 

(Carriajrc  Kxtia.) 
Address  The  U.  T.  banner,  I 'iiiversity  of  Tennessee,  Knoxvllle,  Tliiu. 


I.  H.  C.  Pull  Power  Baling  Press 


The  I.  H.  C.  Pull  Power  Baling  Press  is  built  to  bale  the  greatest  amount 
of  materials  with  the  least  expenditure  of  energy.  It  is  easy  on  both  man 
and  horse,  and  will  bale  more  hay  with  less  power  than  any  other  press  of  its 
size.  This  is  due  to  the  unique  construction  of  the  plunger  and  power. 
They  furnish  speed  and  great  compression  power  just  when  they  are  needed 
without  adding  extra  draft. 

To  be  brief,  the  I.  H.  C.  Pull  Power  Baling  Press  fills  the  requirements  of 
farmers  who  want  a  press  that  has  durability,  great  capacity  and  ease  of 
operation  to  recommend  it. 

The  I.  H.  C.  Pull  Power  Baling  Press  is  built  in  one  and  two-horse 
power.  The  one-horse  press  has  a  14"xl8"  bale  chamber.  The  two-horse 
press  has  three  sizes  of  bale  chamber  —  14"xl8",  16"xl8",  and  17"x22". 

Call  on  local  agent  for  information  concerning  this  press  or 
Write     for     Illustrated     Catalog 

INTERNATIONAL   HARVESTER   COMPANY  OF  AMERICA 

(incorporated) 


Chicago 


U.  S.  A. 
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For  BERKSHiRE  HOGS  of  Perfect  Type 

And  choice  breeding  t 

(some  hog  as  well  as  pedigree)  t 

Write  to  I 

J.  W.  RUSSWURM,  Nashville,  Tenn,     ^ 
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EAST  TENNESSEE  PACKING  CO., 

OFFICE  No.  19,  MARKET  SQUARE 


AU  Pork  and  Beef  Products. 


PACKING  HeUSE  SOUTH  KNOXVILLE. 

WE  ARE  ALWAYS  HI  THE  MARKET  FOR  LIVE  HOGS. 


MM 


Please  Mention   the   U.   T.  Fanner  zohcn  you  zvrite  to  Advertisers. 
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THAT  is  the  secret  of  success  nowadays. 
You  liave  had  experience  with  hired  men — 
you  know  that  many  times  in  order  to 
get  anything  done  right  you  have  to  do 
it  yourself.  There  are  too  many  odd  jobs 
around  the  farm  for  you  to  do  them  all.  There 
is  the  sheller,  grinder,  churn,  separate  pump, 
saw,  grindstone,  fanning  mill,  washing  machine, 
and  many  other  machines  to  operate,  "i  ou  can't 
do  it  all. 

You  can,  however,  if  you  get  an  I.  H,  C. 
gasoline  engine  to  assist  you. 

One  of  these  engines  will  furnish  cheap,  ab- 
solutely reliable  power  for  these  and  a  hundred 
other  jobs.  The  engine  works  practically  with- 
out attsniion,  so  that  you  will  be  able  to  accom- 
plish twice  as  much  as  formerly  and  you  won't 
have  to  work  as  hard. 

That  means  you  are  going  to  makemorc  money 
out  of  farming  and  that  is  whatyou  are  farming  for. 

I.  H.  C.  vertical  engines  made  in  2,  3  and  25- 
horse  power. 

Horizontal  (portable  and  stationary)  in  4,  6, 
8, 10,  12,  15  and  20-horse  power. 

Gasolinetractorsinl0,12,15and20-horsepower. 

Famous  ai: -cooled  engines  in  1  and  2-horsc 
power. 

Also.  Famous  sawing,  sprayinpr  and  pumping  outfits. 
A  complete  line  of  Famous  self-containod  engines 
mounted  on  Bkids  or  ready  for  mounting  by  tlie 
purchaser. 

Call  on  International  local  agent  for  catalog 
and  particulars  or  write  the  home  office.  Valu- 
able book,  "300  Hundred  Years  of  Power  De- 
velopment," sent  on  request. 
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"SCALECIDE" 


yea 
On 


insects  without  injury  to  the  tree.    Simple, 
who  Iiave  used  It  for 


Will  Positively  destroy  S  1,N  JOSK  SCALK  and  all  soft  bodied  sucking 
more  edective  and  cheajier  tlnin  Mine  Sulpluir.    Not  an  expennient. 

Write  for  FKKKsaniplcand  endorsrmcnis  of  iciiilinn  (rnit  ^Mowers  and  entomolokrists  who  have  used  It  for 
;ars.    '  )'(icki:T   DIAKV    WITH  Sl'UAY   C  AI.KN  l>  AU    I'Ki:!'.   II'    YOl'    JIKNTION    THIS  I'Al'KK.'' 

Prices:  ;uitsn].  bid.  $jr).00;   30  (.'al.  tin  $iri.(i(i;    lOtfnI.  can  $(..(10;   fiftaLcan  $:t.'J.'>;    1  gnl.can  $I.(X)  f .  O.  I).  New  York. 
ne  pillion  ma  Ui"<  li;  to  •■•.u  (.•  n lions  s^ pre  v  liv  simpU  ihIiKtii;  water,    (^nler  now  ;  spring  spravln^  vour  lnsteli"nc,v 
K.  O.  I'KA'IT  CO.,  HIFii.  CIlKrtll.sTS.  UviH.     i  30  ClltUCll  ST.,  NEW  VOKK    I  ITV. 


Please   Meiilini:    the    I'.    7'.    lutrmer  when    voii   rvvv'/i'   /<>   .Ulrerli^^ers. 


''Good  things  to  eat" 
''Good  things  to  drink'' 


A  young  man  is  judged  by  the 
Candy  he  sends  to  his  girl  t^  jf> 

!I  iriZt3ld'C  r-nf\flT^  He  will  pass  the  most 
|t  J\tl{|t  b  banay    cntlcal  judgment  ,  . 

It  is  ALWAYS  the  Best:  no  chances  taken. 


students  should  make    KERI^'S    Uptown    headquarters;    they 
are  always  welcome 

PETER  KERN  CO. 


•    I  and  3  Market  Square 


I 


KNOXVILLE,  TENN.  • 


You  know  they  are  the  best.  You  can  see  The  Wm.  J.  Oliver 
Plow  work  at  the  University  Farm.  We  should  be  pleased  to 
have  you  call  at  the  factory  and  we  will  gladly  show  you  how 
we  make  the  Best  Plow  On  Earth. 

THE  WM.  J.  OLIVER  MFQ.  CO. 

DALE  AVENUE  KNOXVILLE,  TENN. 


Please  Mention  the  U.  T.  Farmer  ivhen  you  write  to  Advertisers. 
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